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ABSTRACT
Unlike the ineffective generic approach often used for teacher professional development, NASA
STEM Educator Professional Development Collaborative (EPDC) Digital Badging offers access
to a highly organized system of knowledge and personalized, online professional development
(PD) through digital badging. This qualitative case study provided an in-depth view of teacher
perspectives of the value of NASA STEM EPDC Digital Badging as a model for personalized
STEM professional development. The population for this study consisted of ten K-12 teachers,
from a rural Southwest Virginia school system, who participated in the STEM-UP after school
program and experienced PD through NASA STEM EPDC Digital Badging. Data from STEMUP 2019 program evaluations and teacher responses from semi-structured interviews were used
to inform this research. This study focused on teacher demographics, educational advantages and
motivating factors that caused teachers to persist with the program, their perceptions of the
badging for personalized learning and how the training fit into the over-all learning ecosystem.
Data shows that teachers perceive the badge training as motivating, useful, personalized and
effective as a form of PD that easily transfers learning into the classroom. Results of this study
imply that NASA STEM EPDC Digital Badging was useful for the STEM-UP teachers and may
be effective PD in other learning situations.

x

CHAPTER 1

“Momentum is building for micro-credentials to help move educator professional
development and advancement away from inefficient, compliance-focused, blanket approaches
toward impactful, individualized, empowering systems” (Tooley & Hood, 2020, para. 16). Many
of these micro credentialing systems involve digital badging. National Aeronautics and Space
Administration (NASA) STEM Engagement and Educator Professional Development
Collaborative (EPDC) Digital Badging provides individualized assessment, online mentoring,
and personalized professional science, technology, engineering, and math (STEM) learning
(Texas State University, n.d.-b). This study focused on teachers’ perceived value of the NASA
STEM EPDC Digital Badging system through which K-12 educators received online
professional development to earn digital badges.
NASA STEM EPDC digital badging has been used for teacher professional development
in many Virginia public school districts, including Bland County Public Schools. NASA STEM
EPDC Digital Badging allows educators to choose STEM topics and engage, at their own pace,
to earn a digital badge. The badge represents a micro-credential that indicates mastery of STEM
topics through NASA content (Texas State University, n.d.-a).
NASA EPDC is a national network system grounded in educational theory and best
practices (Texas State University, n.d.-a). This badging system was designed collaboratively in
2015 by Pennsylvania State University, NASA, and the National Science Teaching Association
(NSTA). As of 2019, Pensar Learning provides a digital learning platform (Pensar Learning,
2019). This collaborative is dedicated to supporting implementation of personalized PD through
micro-credentialing. This team came together because of concerns about traditional PD that does
1

not meet the specific needs of primary and secondary school teachers for personalized PD (Texas
State University, n.d.-a). According to Gamrat et al., (2014), expertise in teaching is dependent
on flexible access to highly organized systems of knowledge, and effective PD requires
personalization. NASA EPDC provides professional learning experiences to educators in K-12,
university, and community settings. These learning experiences are delivered through the expert
staff of Texas State University education faculty specialists located regionally at NASA’s
Research and Space Centers. (Texas State University, n.d.-a) The NASA STEM Educator
Professional Development Collaborative (EPDC) FY 2016 Annual Performance Report (NASA,
2016) lists five innovative approaches as foundational principles.:
1.attention to the educator across the professional continuum, 2) respect for the culture
and language of the learner, 3) openness to sharing learning and harnessing the power of
scholar/expert partnerships, 4) boldness to leverage the potential of massive online
learning and badging systems, and 5) commitment to create an innovative national
impact evaluation model that gets to the heart of professional learning and behavior
change. (p. 1)
These approaches focus on improving STEM education and workforce readiness. Bland
County STEM-UP used the NASA badging system as a pedagogical tool to integrate STEM into
their curriculum.
Digital badges are indications of knowledge, skills, abilities and achievements that appear
as digital symbols on an online learning site. Digital badges are awarded by groups, or
individuals, as indicators of experience (Casilli & Knight, 2012). To implement a badging
program in a school, start with the teachers (Grier, 2015). There is increasing interest in using
digital badges for learning certification tools, in higher education (Hart, 2015).
2

Technological advances have made it possible to have online professional development
but it is not in general use. There are few studies on the topic of how personalization through
badging can enhance online teacher professional development (Dyjur & Lindstrom, 2017). With
badge systems design in its earliest stages research is limited. Muilenburg and Berge (2016),
propose a need for a comprehensive research agenda, including such basics as the definition of
what a successful, functional badge system entails. According to Diamond and Gonzales (2014),
the award of badges is not the main motivating factor that attracts teachers. What teachers find
useful is a PD badging system that is more personalized and relevant.
Assessment methods that are aligned with a state or national framework are important for
educators to see the value of badges. When implementing a digital badging system for teacher
PD, validation and trust are the most important factors to consider (Finkelstein et al., 2013).
Diamond and Gonzales (2014) propose that researchers should investigate whether individual
teachers, school districts, and their communities’ value the activities and objectives of any given
badge system. According to Finkelstein (2013)
Current badge standards call for badge instances to be backed up by an assertion,
essentially an online certificate offered or endorsed by the issuer, that confirms the
veracity of the data that a badge purports to represent. Validation serves all three parties
to a badge transaction-the earner, issuer, and observer-by fostering a sense of trust in the
process by which badges are awarded and rewarded. The earner can feel comfortable
knowing the authenticity of the achievement has been affirmed. Although most learners
will earn their achievements fairly, any perception that a system lacks appropriate
validation can call into question the integrity of every achievement the system grants.
(p. 13)
3

The Bland County STEM-UP program chose to use NASA EPDC digital badging
because NASA is a credible resource for teaching and learning.
Statement of the Problem
In-service teacher PD is frequently offered without consideration for how effective it
may be for teachers or how it fits into the curriculum. Teacher professional development is
considered to be ineffective because it doesn’t address the actual practices of teaching a diverse
group of educators (Jayaram et al., 2012). The NASA STEM EPDC digital badging presents the
possibility of offering a sustained program of online professional learning for STEM teaching
and learning that is more personalized and indicates teacher achievements in their specialization
and classroom setting (Diamond & Gonzales, 2014). There has been limited data available on the
effectiveness of NASA STEM EPDC Digital Badging.
An informal evaluation by STEM teachers, that participated in the NASA STEM EPDC
badging program, in Bland County, indicates that most STEM-UP teachers have found the badge
process valuable for PD and overall STEM learning. Further research on Bland County STEMUP teachers’ perceived value of this method may give light on the effectiveness of these badge
programs for teacher PD in other districts and provide a means of personalization and
customization of teacher training.
Purpose of the Study
The purpose of this study was to investigate the Bland County STEM program teachers’
perceptions of the value of the experiences, with and through the NASA STEM EPDC badging
system. Specific elements of the NASA STEM EPDC system investigated included STEM
teacher perceptions of the educational value of the digital badging program for personalized
learning, educational advantages that caused them to persist in the program, and how the
4

program learning strategies were used successfully in their own classrooms. Teachers’
perceptions of successful strategies and how these methods may be used to improve other STEM
professional development was investigated. Teachers were asked about how interacting with
components of the digital badging system, that required ongoing practice with STEM concepts
and skills, affected the STEM learning community ecosystem in Bland County.
Rationale of the Study
This study sought to determine teacher perspectives of NASA digital badging as a model
of personalized STEM PD. Data such as teacher views on personalized learning, effects on the
STEM ecosystem within the Bland County learning community, teacher persistence, and
motivating factors of the badging PD were studied. This study will benefit STEM educator
development at many levels. Although the study focused on STEM teacher PD in a specific 2-8th
grade Bland County program, the findings may highlight useful features of the online NASA
STEM EPDC digital badging system that could be used successfully in other learning contexts.
Previous STEM-UP Program Internal Evaluation
Prior to this study throughout 2014-2019, student and teacher online post surveys were
given at the end of the school years and at the end of the STEM-UP summer camps for
continuous internal program evaluation. For the 2019 post survey, the source of the archival data
in the study, all questions were open answer. The student responses were intended to inform
teacher participants and program directors about student perceptions of program success. The
teacher post surveys were aimed at revealing teacher opinions, that were influenced by student
success, and the pros and cons of implementing the concepts and strategies learned from the
NASA STEM EPDC digital badging PD in their classrooms. Student and teacher views were
considered for program improvements each year.
5

Over the six-year period, this data showed that most teachers felt they had successfully
implemented most of the STEM concepts and teaching strategies into the STEM-UP summer
camp. Several mentioned they used many of those lessons in their own regular classrooms with
even more success as they were adapted for their own students. The digital badging system was
motivating to some of them and most felt they learned from the digital badging lessons. A few
teachers described how the lessons helped them differentiate teaching and learning better with
their STEM related program activities.
Analyzing the post survey responses from teachers brought up many questions. Exactly
how did teachers successfully implement the lessons and skills from the digital badging into their
regular classroom? How useful was the NASA digital badging resource for their PD? Why did
they persist with the program?
Significance of the Study
More information was needed to understand how teachers valued the NASA digital
badging system. Digital badging in education is an emerging technology and there are not many
guides to studying badging impacts on teacher PD. An important outcome of this study was to
consider which aspects of the NASA digital badging learning method teachers viewed as most
useful for STEM teaching and learning. Results from the study provided data on the teachers’
perceived value of the NASA STEM EPDC badging system model that could aid in the
continuation and development of the NASA STEM EPDC Digital Badging system.
Research Questions
1. What are the teachers’ differences, if any, based on selected demographic factors such
as years of teaching experience, teaching specializations, ability to access online resources, and
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prior badging experience, in teachers’ perceptions of the value of the NASA STEM EPDC
digital badging program?
2. What are teachers’ perceptions of educational advantages that cause them to persist in
the NASA STEM EPDC Digital Badging Program?
3. What are the teachers’ perspectives of the educational value of the NASA STEM
EPDC Digital Badging Program for personalized learning?
4. What are teachers’ perceptions of successful NASA EPDC Digital Badging Program
classroom strategies that were useful in their own classroom and how the NASA STEM digital
badging system could improve other STEM programs?
5. What are the teachers’ perceptions of how interacting with components of the NASA
STEM EPDC digital badging program, that required ongoing practice with STEM concepts and
skills, affected the STEM learning community ecosystem in Bland County.
Operational Definitions
Teacher Demographics: The statistical characteristics of human populations, such as age or
income (Merriam-Webster Dictionary, 2022a). Teachers’ demographic information collected
for this study includes years of teaching experience, science, technology, engineering, and math
(STEM) teaching, teacher specializations, and prior NASA STEM EPDC badging or other micro
credentialing.
STEM learning ecosystem: STEM learning ecosystems are a complex system of learning
relationships interacting with the surrounding environment. These relationships involve the
family, school, cultural values, laws, and customs (Guy-Evans, 2020). This study focused on the
Bland County STEM learning ecosystem, in which the community, teachers, and students were

7

engaged in STEM education with emphasis on matching STEM learning pathways to the
changing needs of the workforce.
Years of Teaching Experience: Years of teaching experience is full-time employment, that
includes full responsibility for the planning and delivery of instruction and evaluation of student
learning (Law Insider, 2022).
STEM Teaching Experience: STEM teaching experience is the time instructors are involved in
teaching science, technology, engineering, or math with an interdisciplinary and applied
approach.
Teaching Specializations: Teacher specializations include grade level, subject, or other educational
areas.
Prior Badging Experience: Prior badging experience is the teacher’ experience with digital badging
programs before their participation in NASA STEM EPDC digital badging training during the Bland
STEM-UP program.
NASA STEM EPDC Digital Badging Methods: NASA STEM EPDC digital badging methods
use inquiry and critical thinking. Education specialists award the badge icon upon completion.
(Texas State University, n.d.-b).
Teacher Perceptions of the NASA STEM EDPC Digital Badging Program: Teacher
perceptions of the NASA EPDC digital badging program are how the teacher views their
interactions with components of NASA STEM EPDC digital badging program training.
Teacher Persistence Concerning their Perception of the NASA STEM EPDC Digital Badging
Program: Teacher persistence involves teachers’ passion to persevere with the badging program
because they developed successful STEM teaching skills and reformed teaching practices (Hill-
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Jackson, et al., 2019). Teacher persistence in this study relates to their continuance in the NASA
STEM EPDC digital badging system.
Delimitations of the Study
Only Bland County Public Schools 2017-2019 STEM-UP program K-12 teachers who
participated in NASA STEM EPDC digital badging training, and have earned at least one badge,
were included in the study. The group of teachers who were eligible for this study were an
assortment of demographic differences; years of teaching experience, teaching specializations,
STEM teaching experience, and prior badging experiences. Only those subjects that willingly
volunteered were able to participate in the interviews. Barriers that were addressed include
Covid-19 regulations that prevented close, face-to-face, meetings with the teachers. Therefore,
online teacher interviews were conducted via Microsoft Teams.
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CHAPTER 2
LITERATURE REVIEW

This chapter will present issues, concepts, and theoretical constructs that relate to teacher
perceptions of educator professional development (PD). Issues include the need for more savvy
science, technology, engineering and math (STEM) teachers, the national call for more high
quality, customized, STEM professional development at all levels (National Science Teaching
Association, 2021) and the concept of developing STEM ecosystems as a strategy for improving
STEM literacy (Traill et al., 2015). This chapter will illustrate how the sociocultural concepts of
authenticity, collaboration, and personalization are important aspects of most teacher PD badging
systems, such as NASA STEM Educator Professional Development Collaborative (EPDC)
digital badging (Texas State University, n.d.-a). These constructs will illustrate how teacher PD
and digital badging program effectiveness is informed by change theory, adult learning theory,
and motivation theory. This literature review will address these issues, concepts and theories
linked to teacher PD and digital badging as a pedagogical tool for STEM learning ecosystems
(Traill et al., 2015).
High Quality Professional Development
The No Child Left Behind Act (NCLB) of 2001, required highly qualified teachers in all
grades for every subject, and high-quality professional development to be available for all
teachers (U.S. Department of Education, 2001). The Teaching Commission Report, Teaching at
Risk: A Call to Action, focused on the importance of helping our teachers succeed to enable our
children to learn (Cochran-Smith, 2004). To achieve these requirements, high-quality PD, that
meets the specific needs of each individual teacher, was established as a priority. Teachers are
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held accountable for students’ learning at proficiency levels across content and grades (CochranSmith, 2004). This requires continuing PD for teachers to maintain essential knowledge and
skills for high quality teaching. David J. Cooper (2016) outlined the following four components
of effective PD delivery:
1. Teaching the theory and presenting the research behind the new skill. Only those
ideas supported by scientific research as capable of improving student achievement
should be included (Armbruster et al., 2001).
2. Demonstrating the new skill so teachers can observe someone teaching the strategy.
3. Practice and immediate feedback for teachers on how well he or she presented the
new lesson or skill.
4. Follow up with additional training and coaching when implementing the new strategy
According to Joyce and Showers (1988), the follow-up step of these four components
ensures that the teacher will implement the strategy, skill, or concept and make it a part of their
classroom repertoire. Lauro (1995) noted that it can take many years for a conversion to a new
program and new teaching practices in a school system to be fully implemented. Therefore,
effective PD must be sustained. They need ongoing support as they implement new skills. The
need for effective PD became imperative, but change takes time (Lauro,1995).
David J. Cooper (2016) suggests that PD programs should be ongoing and spread out
over time to be effective. He added that the school districts should provide ongoing support with
feedback to teachers through coaching and observations. The teachers should discus new
strategies with their colleagues to reinforce learning. Cooper believes that professional
development should be collaborative and provide multiple opportunities for learning (Cooper,
2016).
11

Initiatives for Promoting High Quality Science, Technology, Engineering, and Math
(STEM) Education
High quality STEM skills are essential for all students at every educational level to
succeed in the 21st century workplace (National Science Teaching Association, 2021). Many
federal initiatives were put into place to promote high quality STEM Education.
President Obama’s administration was committed to giving providing students with the
skills needed to excel in STEM fields of study. The Obama administration introduced several
STEM initiatives. In 2010, President Obama launched Changing the Equation in STEM
Education (Sabochik, 2010) to improve STEM education, as part of the administration’s
“Educate to Innovate" campaign (The White House, 2009). Under President Obama’s
administration, the Committee on STEM Education (CoSTEM) of the National Science and
Technology Council, put out a Five-Year Federal Science Technology, Engineering, and
Mathematics Education Strategic Plan (Committee on STEM Education, 2013).
In January 2016, Obama put into place the Computer Science for All Initiative and the
Elementary and Secondary Education Act (ESEA), and reauthorized under Every Student
Succeeds Act (ESSA) (The Understood Team, 2022). This action identifies all four STEM
disciplines and includes engineering and computer science as essential STEM educational
components for all students. The ESSA builds on specific areas of progress to improve STEM
teaching and learning (U.S. Department of Education, 2016).
In 2018, the federal government issued Charting A Course for Success: America’s
Strategy for STEM Education. This plan outlines the Trump White House five-year vision to
make the nation a global front-runner in STEM education and calls for enlisting participation of
all Americans in STEM ecosystems as a top priority (Committee on STEM Education, 2018).
The plan recommends developing STEM ecosystems that unite communities. The STEM
12

ecosystem pathways would be a means to support diversity, equity, and inclusion (Committee on
STEM Education, 2018). The STEM strategy calls for: supporting online distance learning, more
STEM internships, preparation of STEM educators, research on best practices, developing
partnerships between schools and local business, and helping students learn STEM through realworld problem solving (Klein, 2018).
Professional Development
Historically, seat time and get the talk (sit and get) PD was used to attain new skills and
certification. The teacher PD was limited to a locally available workshops offered by school
districts, regional centers, and conferences. This method of PD does not give reliable changes in
teaching practice that gives meaningful learning for students (Gamrat et al., 2014). Ball and
Cohen (1999) add that a lot of money is spent on teacher PD in our school systems yearly, but
most is spent on sessions that are often intellectually shallow. These sessions are frequently
disorganized and disconnected from the curriculum and are unrelated to what teachers really
need for their own classroom instruction. Wilson and Berne (1999) suggest that PD for teachers
tends to be half-day or full-day events that are scattered, not well planned or coordinated over
time. Therefore, they seem to be disconnected. Penuel et.al. (2007) offers that teachers perform
more effectively with collaboration, results-oriented discourse, and experts.
According to Darling-Hammond et.al. (2017), effective PD is structured professional
learning that results in changes in teacher practices and improvements in student learning
outcomes. Individual teacher perceptions of the value of PD make all the difference in the
success or failure of a program of change (Harootunian &Yargar,1981). Yargar found that,
regardless of teaching level, teachers define their success in learning new teaching strategies in
terms of their pupils’ behaviors and activities, rather than in terms of themselves. Guskey (2002)
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proposes that significant change in teachers’ attitudes and perceptions is clear evidence of
improvement in student learning. Teachers are more likely to value professional development
that directly supports their instructional practices.
Many significant challenges and barriers exist to successful integration of STEM
instruction for our youngest students, including primarily an underdeveloped teacher workforce
(National Conference of State Legislators, 2019). Lack of specific content knowledge in STEM
areas and how to teach these concepts is commonplace among pre-service and in-service
teachers in the specific content areas of STEM, and especially in adapting them to the youngest
learners (National Conference of State Legislators, 2019). Professional development and preservice training can address these concerns if it is ongoing, intentional, reflective, goal-oriented,
focused on content knowledge and children's thinking, grounded curriculum materials, and
situated in the classroom (National Conference of State Legislators, 2019).
A common problem is inadequate funding to have PD providers and facilitators on a
regular basis bring all participants together on collaborative sessions. A solution lies in the use of
digital technologies which allow for online PD in groups or individually. Digital badging
platforms allow easy access to PD (Martinez, et al., 2018).
Digital Badging Professional Development
In 2011, then-U.S. Secretary of Education Arne Duncan acknowledged digital badges as
a significant education asset. In his remarks at the fourth annual launch of the MacArthur
Foundation Digital Media and Lifelong Learning Competition, Duncan emphasized how all
types of learners could benefit from digital badging programs. He discussed how digital badging
could help teachers play a stronger role in their own learning and credential what they have
learned (Loutfi, 2020).
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Digital badging is a form of micro-credentialing that has become popular to motivate
learning and tie achievement to observable tasks, activities, and skills. Online PD through digital
badging can be personalized with opportunities for decision making and customized to help
learners meet professional needs (Gamrat et al., 2014). Digital badges are stored and managed
online. They certify learning in conventional and informal learning situations and could help
change educators’ views of where and how effective learning takes place (Texas Tech
University, 2017). A digital badge recognizes, assesses, motivates, and becomes a visual symbol
of ones’ credentials (Otto & Hickey, 2014). Digital badges are verifiable, stackable, and portable
for sharing across social media sites (Open Badges, 2022). Millennials are behind the major push
for digital badging, and other forms of micro-credentialing in higher education (Zalaznick,
2016). Digital badges can facilitate an individualized learning pathway. This is crucial for
professional learning development in STEM fields that are rapidly changing. Traditional PD
may not be able to keep in step with these emerging trends, technologies, and practices
(Fields, 2015).
Besides personalization and relevance, digital badges provide opportunities for
collaborations and discussions relating to educational best practices that promote professional
growth. Digital badges can also credential unique PD learning experiences (Finkelstein et al.
2013). Badges are earned based on learning evidence that shows teacher competencies.
Therefore, teachers can collect and display the competencies they have developed for the course
of their professional careers (Jennings & Roome, 2017). A barrier associated with digital badge
usage is determining how to make them more authentic. They might not seem credible to
potential employers who are more familiar with paper credentials, such as a certification from a
recognized post-secondary institution (Glover, 2013). Abramovich et al. (2013) says that digital
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badges may have a negative effect on learner motivation for some, but Finkelstein et al. (2013)
claims that digital badging optimizes the reward pathways of the brain. These concerns are
discussed more fully in the motivation theory section of this chapter.
NASA Educator Professional Development Collaborative (EPDC)
NASA EPDC is a transformative, diversity-focused educator professional development
system with a national scope led by Texas State University. By supporting educators and
institutions, NASA EPDC is a critical link in serving diverse audiences of educators with NASA
high-impact approaches for STEM PD. It is an innovative, comprehensive, national network
system grounded in educational theory and best practices. The NASA EPDC works closely with
NASA to pilot and subsequently implement innovative PD like digital badging. They provide
professional learning experiences and resources to thousands of educators per year (NASA,
2016).
Through NASA STEM EPDC Digital Badging, educators can earn badges as part of their
ongoing personal professional development. The badges can be converted into continuing
education units (CEU) and teachers can receive recognition from their employers and teacher
licensure boards (Texas State University, n.d.-a).
In a pilot study conducted by NASA to determine teachers’ perspectives of NASA digital
badging professional development, educators reported that the badge program was worth their
time and effort as part of their professional development (Colon Robles et al., 2017). The digital
badges used for the pilot study required middle school (grades 6-8) educators and students to
apply NASA real-world problems to classroom concepts.
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Change Theory and Digital Badging
How change occurs in organizations, like schools, isn’t often studied (Fullan, 1982). The
participation and collaboration of groups of teachers from the same school, subject, or grade is
related both to coherence and active learning opportunities. These in turn are related to
improvements in teacher knowledge and skill and changes in classroom practice (Garet et al.,
2001). All professional development relates to changing practices.
Kearney et al., (2012) offers that effective PD supports participant agency by offering
multiple options easily connected to workplace and/or professional goals in a climate where
teachers try new things without fear of reprisal (Louis et al., 1996). Professionals respond
enthusiastically to exploration of content in collaboration with colleagues (Shelley, 2008) and
they value shared in-depth study of content and processes relevant to their job assignment and
particular interests. Penuel et al., (2007) showed that teachers perform more effectively with
results-oriented, collaborative discourse about content and pedagogy within a community of
colleagues and experts. When PD is a vehicle for autonomous, professional collegiality grounded
in authentic practice, it affords professionals’ opportunities to learn new techniques, skills, and
content (Penuel et al., 2007). Piaget (1959) described centering the educational experience
around meeting the individual student's needs. Expanding technological advances have helped to
lay the foundation for student-centered instruction and differentiated learning (Strunk & Willis,
2017). Digital badging programs could become important tools that provide personalized PD.
Motivation Theory and Digital Badging
Being able to display digital badges may induce competition among badge earners
(Schenke, 2013). According to Muilenburg and Berge (2016), there is motivation from the
instructional technology community to experiment with badges and develop platforms. Badging
17

is a form of micro-credentialing that has become popular to both reward learning and tie
performance to observable tasks. Online PD, like digital badging, can give opportunities for
decision making and personalization to help learners meet professional needs (Gamrat et al.,
2014).
Stoll et al. (2006), maintains that professional learning is believed to be more effective
when it is based on developing oneself and on what they need for their work. To understand the
educational potential of badges requires understanding of how badges affect learning motivation.
Motivation and assessment are networked with personalization and customization. Personal
achievement goals and intrinsic motivation influences learning (Rawsthorne & Elliot, 1999).
According to Schenke (2013), the motivational impacts of badging have yet to be studied
in a systematic manner. Abramovich et al. (2013) suggested that more work is needed to
understand the motivation factor of badges through varied learning environments. Intrinsic and
extrinsic motivation can play into this understanding. Intrinsic motivation originates from within
an individual, while extrinsic motivation is characterized by an influence to learn from external
sources (Ryan & Deci, 2000).
According to Deci et al. (1999), studies show that some people are less engaged with
activities after receiving tangible rewards for performing activities. Much of the criticism
surrounding badges is concern over intrinsic motivation being overcome by using badges as a
form of extrinsic motivation. If students feel controlled by the badges, it could create an adverse
reaction (Deci et al., 1999). Frey (2012) references the concept of crowding out to describe
intrinsic motivation being crowded out by extrinsic motivating factors. The motivation issue may
be more complex that just one crowding out the other. Hickey (2012) notes that the problem lies
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more in feedback and opportunity for improvement in traditional classrooms rather than just
rewards.
According to B.F. Skinner (1950), rewards for a learning activity strengthens behavior,
especially if the individual feels like he was they were rewarded or more accomplished from the
incentive. Based upon operant learning theory, the use of rewards as an extrinsic motivation,
such as badges and grades, have been used to encourage students to learn (Skinner, 1950).
Rewards may also motivate individuals to pursue more challenging tasks. Sociocultural views
consider motivation in the context in which it operates (Goodenow, 1992).
Motivation can also be viewed first in terms of the social and technological context and
only secondarily in terms of individual differences learners bring to those situations (Hickey,
2003). Vroom’s (1964) expectancy theory of motivation works on perceptions. If an employer
thinks they have provided everything applicable to motivate their workers, some workers may
not perceive it as an incentive. Vroom’s expectancy theory of motivation is not about the
rewards, but about the expected outcomes and the contribution individuals feel they can make.
Skeptics of badges worry that students will focus on just accumulating badges rather than
making connections with the concepts, skills and materials associated with the badges (Resnick,
2012).
Game Theory and Digital Badging
Game theory is defined as the analysis of a situation involving conflicting interests in
terms of gains and losses (Merriam-Webster Dictionary, 2022b). Badges are engaging in part
because they employ game mechanics to inspire collaborative competition (Jennings & Roome,
2017). Today’s digital badges are web-enabled symbols of accomplishment that contain claims
about achievement (O'Byrne et al., 2015). The practice of creating, rewarding, and sharing digital
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badges has emerged as a means to motivate and reward student learning. Digital badges show
anytime, anywhere learning as students acquire credentials that actually measure skills,
competencies, and achievements obtained in the classroom, workforce, and community (Kearney
et. al., 2012).
Insights from theory and practice suggest that badges do not always support learning
from games. These general findings on external rewards in learning may suggest that the impact
of badging could depend on the design of the badges. How well they are connected to the
learning process is an important factor. (Abramovich et al., 2013).
Ecological Theory of Development and Badging
Collaborative models, like the NASA STEM EPDC badging, that support the whole
learning ecosystem, have shown to be effective for PD (Feder, 2017). These badging models
include agency, networking, and deep knowledge creation. NASA STEM EPDC badging has the
components of a learning ecosystem that works collaboratively to create a rich educational world
(NASA, 2016).
Currently, in the context of STEM education there is an increased interest in concepts
presented in Bronfenbrenner’s 1979 ecological theory of development. (Traill et al., 2015). As
educators consider redesigning learning to become more student‐centered, they must draw on our
knowledge of how people learn and where people learn to design a system that more fully
utilizes community assets, cultural institutions, technological and media resources. The 2012
National Research Council Report determined that out- of-school-programs and other informal
learning settings are an important and growing part of the STEM education ecosystem in the
United States (Feder, 2017).
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Sociocultural Theory and NASA STEM EPDC Digital Badging
Cultural tools from sociocultural theory and three aspects of mobile learning;
authenticity, collaboration, and personalization are useful in viewing digital badging PD (Gamrat
& Toomy Zimmerman, 2015). Knowles (1978) suggests that adult learning theory, andragogy, is
of importance to consider because PD is specifically aimed at adult learners. The core
assumptions of andragogy are the learner’s need to know, self-concept of the learner, prior
experience of the learner, readiness to learn, orientation to learning, and motivation to learn
(Knowles, 1978).
Authenticity and Digital Badging
Burden and Kearney (2015) describe authenticity as a mobile learning dimension
comprised of two subcomponents: contextualization and situatedness. Contextualization is high
when a learner is exposed to learning situations that are perceived to be realistic or relevant to
their personal or professional life. When focusing on the specific PD badging activities that are
relevant to the topics and grade levels that they are teaching, teachers create an authentic context
for the badges available through the system. Situatedness is high when a badging learning
experience is related to or within a community of practice (Burden & Kearney, 2015). This can
be a full participation, such as engaging in conversations with fellow STEM teachers or
observing discussions of the high-engagement webinar participants. This can also relate to the
value of a badge as status to the community of practitioners within which the teachers are
engaged (Kearney et. al., 2015).
Collaboration and Digital Badging
Borko and Putnam (1996) suggest that collaborative, nurturing, learning communities
allow teachers to try new ideas, and reflect on outcomes. They can co-construct knowledge about
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teaching and learning in the context of authentic activity (Butler et al., 2004). This collaborative
community of practice is similar to the work of Lave & Wenger (Matusov, et al., 1994) that puts
learning as essential within a socially situated context. As noted by Butler et al. (2004) and
colleagues, the collaborative model includes common goals within the local school setting.
Vygotsky (1978) suggested that learning requires people to use cultural tools with the
help of experienced others. Cultural tools are artifacts such as physical objects like computers, or
badging icons. Cultural tools are the set of resources available to members of a cultural group to
mediate meaning-making (Jaramillo,1996). Computers and digital badging platforms address the
prior critiques of ineffective PD and show what is possible through digital badging systems
(Jaramillo, 1996).
With the emphasis of socio-cultural considerations, cooperative, communicative, and
collaborative efforts to support meaning-making are included in the Kearney, et al. (2012)
framework for mobile learning. Collaboration is included in this framework to permit learners
multiple opportunities to articulate their understandings as they engage with others. Conversation
provides for a valuable ongoing exchange of ideas that could support the development of STEM
teaching practices. Collaboration is meant to include the exchange of information between
learners and between learners and mentors (Kearney, et. al., 2012).
Personalized Learning and Digital Badging
Kearney et. al. (2012) refers to personalization as a concept that supports the just
enough, just-in-time, aspect of mobile learning. Learners are able to create their own pathway of
learning. Agency is high when a learner can make their own decisions about their education,
such as what subject matter to take and what goals to set (Kearney, et. al., 2012).
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Personalized professional development takes the notion of individualized instruction for
students and applies it to teachers working within their specific teaching situations. In 1969,
Frances Fuller implied that certain research findings supported the need for individualized
instruction for students and future teachers. This shows the first evidence of thought toward
individualized teacher PD. In considering personalized learning for teachers, Fuller noted the
importance of both student and teacher concerns. Fuller’s concerns model suggests a need to
consider both student and teacher needs, motives, abilities, and emotions at the beginning of
instructional planning. Fuller (1969) further explained that teacher PD should be individualized
for the concerns for each teacher.
Bland County Public Schools STEM PD
According to Bland County Public School administrators and many teachers who
participated in the Bland 2017-2019 STEM-UP program, the NASA STEM EPDC digital
badging system has been a successful PD program for STEM-UP teachers in Bland County
(Bland County Public Schools, 2021). Bland County Public Schools’ STEM-UP is in its ninth
year of the program. STEM-UP focuses on collaboration between school and community and
provides students with a greater understanding of career fields related to STEM while enhancing
critical thinking skills. The STEM program encourages students to work collaboratively to solve
real-world problems while learning from STEM teacher and mentors from the community and
enhancing family involvement through outreach programs. Bland County’s STEM program,
made possible by a local grant from the Wythe-Bland Foundation, is impacting STEM education
in Bland County and serves as a STEM program model for many surrounding counties.
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Bland STEM-UP program components:
After-School Enrichment: In the spring, students attend after-school STEM lessons twice a
week for 90 minutes in a 9-week period. During 2017-2019, the Elementary and Middle
School STEM-UP curriculum was from NASA STEM EPDC digital badge programs in
conjunction with other state and national curriculum.
1. Student Leadership Academy: Student leaders from grades 9-12 serve as
volunteer student leaders during the After School Enrichment Program. They
work one-on-one with STEM teachers to plan, prepare and present enrichment
lessons.
2. STEMPOSIUM Night: STEMPOSIUM is an interactive event for parents,
students, teachers, and community members to learn more about STEM
opportunities in Bland/Wythe counties.
3. Community Connection: Mentors from the community attend 75% of the afterschool sessions and serve as co-teachers during learning activities. Engineers and
other relative staff from a local power grid company assist in the development of
STEM lessons for the program with a concentration on the engineering and
design component of the program.
4. Summer STEM-UP Enrichment Camp: Students are provided the opportunity to
attend a one-week STEM enrichment camp from 8:30 a.m.-3:00 p.m. each day.
5. Summer Student Leadership Academy: Students in grades 9 through 12 serve as
enrichment camp leaders. Students attend a job fair and interview for their
desired position on site through a local business partner. Students chosen for
summer employment with the STEM summer camp program receive both general
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job training as well as paid training relevant to the summer enrichment program.
These students will also earn one-hour credit through Wytheville Community
College if they complete the NASA STEM EPDC digital badging session and the
other components of training. (Bland County Public Schools, 2021)
Professional Development
Teachers in Bland County are provided with PD in STEM activities geared at
increasing authentic project-based learning activities in the classroom. Professional
development is provided both by outside entities, such as NASA STEM EPDC digital
badging and teachers within the system. Through embedding PD led by Bland County
teachers, internal capacity, collaboration, and increased application of skill sets are
delivered. Teachers have the option to take the one-hour college credit course that
incorporates the NASA STEM EPDC digital badging system. This high-quality professional
development, that includes the NASA STEM EPDC Digital Badging, is important to the
overall success of their STEM-UP program.
The teacher training is provided at least two weeks before the June summer camp to teach
specific STEM concepts and skills as well as other lessons that will be taught in the summer
camp. Each year the student STEM-UP summer camp has a different STEM theme, such as
rocketry. Specific STEM concepts that align with the lessons, such as Newton’s Laws of Motion,
are taught to teachers for implementation in the summer camps. The NASA STEM EPDC
Digital Badging program provides online lessons for PD that is designed to teach these specific
concepts and skills for specific STEM topics.
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Summary
This literature review examined existing literature surrounding teacher perspectives of PD with
digital badging as a pedagogical tool for PD, and theoretical constructs for better learning.
Bronfenbrenner’s (1979) ecological theory organizes the theories and digital badging strategies
that were presented in this review, into a broad multilayered contextual view of teacher
education.
According to Muilenburg and Berge (2016), there is certainly motivation from the
instructional technology community to experiment with badges and develop platforms research
at multiple levels, using a range of methodologies. More in-depth research is needed to better
understand the optimal conditions and effective practices that undergird robust learning
ecosystems (Traill et al., 2015).
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CHAPTER 3
METHODS
The main purpose of this study was to investigate and examine the perspectives of Bland
County Public School teachers who have participated in NASA STEM Educator Professional
Development Collaborative (EPDC) Digital Badging PD. This digital badging was offered
through the Bland County Science, Technology, Engineering, and Math Unlocking Potential
(STEM-UP) program. The applicability of a qualitative study with a case study approach for this
research is discussed in this chapter. The research plan, including methodology, study
participants, context of the study, procedures, analysis method, and ethical concerns are also
discussed.
Research Design
This qualitative, holistic, case study, focused on investigating and understanding teacher
perceptions of the NASA STEM EPDC Digital Badging System by conducting interviews with
educators that have participated in the NASA STEM EPDC digital badging through the Bland
County Schools STEM-UP program. According to Stake (2006), a qualitative study is
appropriate when the research goal is to explain experiences by relying on the perception of a
person’s experience in each situation.
Educational research has used case study methods for decades to evaluate curriculum
design (Merriam, & Tisdell, 2015). Case study methods used to study curriculum could be used
to investigate participants’ perspectives as well as the influence of socio-political factors
(Simons, 2009). Case study research in education focused on determining the impact of learning
programs and semi structured interviews to provide evidence for educational policy and practice
(Simons, 2009).
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Constructionists claim that truth is relative and that it is dependent on one’s perspective.
Yin (2018) provides a constructivist’s approach to case study research regarding case study
methods, such as gathering multiple sources of evidence with data, and using theoretical
propositions to guide data analysis and collection. Yin (2018) also suggests researchers make use
of evidentiary sources such as documentation, archival records, interviews, and physical
artifacts. These procedures aided the researcher in gathering useful data and understanding data
through various perspectives.
Population and Participants
The population for this study consisted of K-12 teachers from Bland County Public
Schools, a rural Southwest Virginia school system with two schools: a middle/high school
(BCHS) with approximately 383 students, and an elementary school (BCES) with approximately
347 students. For this case study, 18 K-12 teachers and one educational paraprofessional met the
study inclusion criteria. Inclusion criteria requires teacher participation in the Bland County
Public Schools STEM-UP program, completion of at least one NASA EPDC digital badging
training session from 2017-2019, teaching students during a week-long STEM-UP summer camp
and earned at least one digital badge through the NASA STEM EPDC Digital Badging System.
Participants were recruited through emails and phone calls and were asked to give verbal consent
for an interview. Of the 19 eligible participants, 10 volunteered to participate in an interview.
Data Collection
Before data collection, approval from the Institutional Review Board (IRB) was sought
from Marshall University. Once approval was given, the researcher contacted possible
participants through the contact information forms filled out by participants during the STEMUP PD sessions throughout the 2014-2019 academic years. The researcher for this study was the
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instructor for the Wytheville Community College course that aligned with the NASA STEM
EPDC Digital Badging PD and STEM-UP teacher training for 2017-2019.
Two forms of data were used to inform this study: archival data and semi-structured
interviews. The first form of data are archived post survey responses from the STEM-UP 2019
program teacher evaluations collected after the summer STEM-UP camp. With permission from
the STEM-UP program director, the survey responses were compiled by lead teachers and the
researcher, who at the time was a STEM-UP lead teacher and later became the facilitator for the
NASA STEM EPDC Digital Badging part of the program. Teachers expressed their opinions in
these surveys and STEM-UP instructors and the STEM-UP director reviewed the data to
understand how the teachers viewed certain aspects of the overall program, including NASA
Digital Badging. STEM-UP program leaders often made improvements on the STEM-UP
program with consideration of the teachers’ perspectives.
The second form of data was collected through semi-structured interviews. Bernard
(1988) believes that semi-structured interviews are best used when you will get more than one
chance to interview someone. As described in the Qualitative Research Guidelines Project Cohen
& Crabtree (2006), semi-structured interviews can give reliable, comparable qualitative data.
Interviews took place online using Microsoft Teams. The semi-structured interview method for
this research consisted of open-ended questions that yielded in-depth responses about teacher’s
perceptions, experiences, opinions, feelings, and knowledge as they experienced the NASA
STEM EPDC Digital Badging PD. Semi-structured interviews can generate data that gives a
view into the participants’ experiences, perceptions, or opinions (Peters & Halcomb, 2015). Data
included verbatim questions with enough contextual information to be understandable. All data
was transcribed and coded to explore themes that emerged from the research.
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The semi-structured interviews were guided through open-ended questions that were
written in a predetermined sequence and the questioning method was consistent in each
interview. Each participant was asked the same set of questions so the data could be compared.
At times, a probing question was asked to obtain additional information. The researcher wrote
memos and recorded participant responses throughout the interviews. In The Qualitative
Research Guidelines Project (Cohen & Crabtree, 2006), it is suggested that interviews should be
recorded and transcribed for later analysis because open-ended questions from semi-structured
interviews, and comments or questions from participants, may diverge from the interview guide.
The interview questions began with demographic questions about the participants’ years
of teaching experience, subject, age groups they have taught, and their previous experience with
digital badging. More open-ended questions followed to gather better views of each teacher’s
individual perceptions. The interviews ended with more open-ended questions, regarding
participant views of the NASA EPDC Digital Badging for STEM PD. Open-ended questions
require the respondent to elaborate on their response so the interviewer gains a better view from
the teachers’ perspective. The open-ended questions allowed for flexibility during the interview
while the interviewer followed a predetermined interview structure.
See Appendix B for the interview protocol that includes the questions asked during the
teacher interviews. Table 1 shows the relationship between the study research questions and the
interview questions.

30

Table 1
Research Questions concerning NASA STEM EPDC Digital Badging and Correlations to
Interview Questions
Research Questions

Interview Questions

1. What are the teachers’
differences, if any, based on
selected demographic factors
such as years of teaching
experience, teaching
specializations, and prior
badging experience, in
teachers’ perceptions of the
value of the NASA STEM
EPDC digital badging
program?

How long have you been teaching?

2. What are teachers’
perceptions of educational
advantages that cause them to
persist in the NASA STEM
EPDC Digital Badging
Program?

Describe the badges you have earned and your experiences while earning
them. Do you plan to earn more?

What subject and age groups have you taught?
What are your previous experiences with digital badging for professional
development?
Describe your level of comfort and abilities when using online
technology.

Describe your experiences with the process of working toward digital
badges that you started but didn’t complete. Why didn’t you finish all
required lessons to earn the badge? What could be done to better support
your learning through each step to badge completion?
The digital badging lessons are aligned with the Virginia Standards of
Learning. In your view, how well does the NASA badging content fit into
the SOLs that guide your curriculum?
Digital badges can document your professional development and provide
a pathway for continued professional education. How have you used your
NASA STEM EPDC digital badging experience to show your learning
path? How has it moved you toward your PD goals?

3. What are the teacher’s
perspectives of the educational
value of the NASA STEM
EPDC Digital Badging
Program for personalized
learning?

How do you view the digital badging as a program for personalized
learning?
Other than the badge earning, how have you used the digital badging
online site as a resource for your classroom?
How did the digital badge earning process encourage you to learn more
STEM concepts and skills? What part of the badging program was
motivating? What part of the program did not inspire you?
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Research Questions

4. What are teachers’
perceptions of successful
NASA STEM EPDC Digital
Badging Program classroom
strategies that were useful in
their own classroom and how
the NASA STEM EPDC digital
badging system could improve
other STEM programs?

Interview Questions
What parts of the digital badging professional development have positively
affected your STEM teaching in your own classroom and boosted student
learning? In your opinion, what parts of the program could be used to
improve less successful STEM PD programs?
How would you describe the digital badging experience compared to other
professional development experiences?
The digital badging program was designed to deepen your STEM subject
knowledge and provide successful teaching strategies. After the PD, how
prepared were you to implement the hands-on activities and expanded
inquiry approaches, compared to your previous abilities?
Student achievement is the ultimate goal of any professional development.
Due to your participation in the digital badging PD, how well prepared
were you to teach the science concepts related to the topics in STEM in
your own classroom? How did it affect student learning? Please give an
example.

5. What are the teachers’
perceptions of how interacting
with components of the digital
badging program, that required
ongoing practice with STEM
concepts and skills, affected the
STEM learning community
ecosystem in Bland County?

How does digital badging PD fit into the Bland STEM-UP learning
ecosystem and the unique culture and community of teacher learners in
Bland County?

Pilot Study
To understand the feasibility of the processes that are key to the success of the study, the
researcher conducted a pilot study. The pilot study focused on reactions of the respondents,
appropriateness of the study type and research tools, format and wording of the interview
questions, time needed, feasibility of the sampling procedure, and data processing. For the pilot
study, the researcher worked with two education specialists that were familiar with NASA
STEM EPDC Digital Badging: the Bland County Public Schools Supervisor of Special
Services/STEM-UP director, and an educator professional development specialist at NASA
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Goddard Space Flight Center. The researcher used their suggestions to adjust interview questions
and protocols.
Data Analysis
Lincoln et al. (1985) believes that trustworthiness of a study is important to evaluating
its value. The trustworthiness of qualitative data analysis is often presented by using terms
such as authenticity or credibility. Patton (1999, p.1190) provided criteria for assuring
credibility in qualitative studies:
1. The researcher should use rigorous techniques and methods for gathering high
quality data
2. Data should be carefully analyzed, with attention to issues of reliability,
validity, and triangulation
3. Credibility of the researchers training and experience, track record, status
and presentation of self
4. Analysis should be creative, yet methodical
5. Sufficient detail should be reported to allow others to judge the quality of
the resulting product (audit trail).
Interviews
During the interviews with participants, the researcher took notes and digitally recorded
the teacher’s answers and any other comments. After the interviews, transcriptions were emailed
to each teacher participant. Participants were asked to validate and to review transcripts for
correctness. The participants were asked to add comments to the interview transcripts, if
necessary. This ensured that categories and themes that emerged from the interviews were
verified and clarified by the interviewer.
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Coding
After the interviews, specific procedures were used to analyze the qualitative data.
Transcripts were coded to ensure the collected information was anonymous, organized, and
confidential. In qualitative analysis, a code could be a word or phrase that captures a quality or
aspect of the data (Saldana, 2021). Deductive coding is recommended when the framework and
research questions suggest that certain themes or concepts are most likely to appear in the data
(Saldana, 2021). The coding can be reviewed for emerging themes, for pattern detection,
categorization, and other means of analysis. Data were coded in the following way:
1. Begin with a predefined, general set of codes from the interview questions, determine
hypothesis
2. Analyze the data from the interview responses and archival data
3. Line by line coding of data and pattern detection
4. Categorization
5. Determine emerging themes and re-organize
6.

Determine if the original hypothesis was supported or not. (Saldana, 2021)

Categories were developed and themes appeared from the coded data. Saldana (2021)
explained that coding decisions are driven by what the researcher needs to explore, learn, and
discover. The researcher would use systematic and creative analysis with codes or themes.
Coding systems were considered before data collection began, while new codes were added, and
classifications were re-organized throughout the data analysis process (Saldana, 2021).
Limitations of the Study
This case study involved a small population of Bland County Public School teachers who
participated in the STEM-UP 2017, 2018, 2019 program training and earned at least one NASA
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STEM EPDC digital badge. Only 18 teachers and one educational paraprofessional completed at
least one digital badge and met all the study criteria. Ten teachers from that group of 19
volunteered to be interviewed and they became the study group. Some of the teachers who
received the NASA STEM EPDC Digital Badge program training were more motivated to access
resources and other training concerning the digital badging lessons. Therefore, implementation
of lessons and understanding of the digital badging program vary greatly from teacher to teacher.

35

CHAPTER 4
DATA ANALYSIS

This study was designed to explore and examine the experiences of teachers who have
experienced NASA STEM Educator Professional Development Collaborative (EPDC) Digital
Badging. This initiative was part of the Bland County, VA, public schools’ STEM-UP 20172019 summer PD. The research focused on teachers’ perceptions of the NASA Digital Badging
system as a model of personalized professional development. The purpose of this chapter is to
describe the participants of the study along with their experiences and perspectives of NASA
EPDC Digital Badging. This chapter presents the interview questions and analysis of participant
responses along with the analysis of participant responses from the 2019 STEM-UP archival
survey data.
Participants
While the STEM-UP teacher summer training began in 2014, the NASA STEM EPDC
Digital Badging was fully incorporated into the STEM-UP summer camp professional
development in 2017, 2018, and 2019. Over those three years, 19 teachers experienced the
NASA digital badge training, earning a total of 41 badges with seven different badge titles.
The criteria for inclusion in the study required teachers who were part of the group of
nineteen K-12 teachers who participated in the Bland County Public Schools STEM-UP
program, completed at least one 2017-2019 NASA EPDC digital badging training session, taught
students during a week-long STEM-UP summer camp, and earned at least one digital badge
through NASA STEM EPDC Digital Badging.
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The teachers were contacted by email and were asked if they would agree to be part of
this research study on NASA digital badging. Those that agreed became the 10 participants for
this study.
Instrumentation
The 16 questions on the interview instrument were derived from five research questions
developed from the 2017-2019 STEM-UP Teacher Post Surveys. For more in-depth
understanding on each research question, the interview questions focused on specific topics of
interest. These topics arose from literature on digital badging in education, the questions and
discussions of lead Bland STEM-UP teachers, and from the pilot study for this research.
There were five major categories of questions included from the Bland County STEMUP teacher interview protocol. The first segment comprised questions on demographics related
to teaching experience, specializations, previous badging experience, and comfort and ability to
access online resources and contains interview questions 1, 2, 3 and 4. The second segment
included questions about the educational advantages that cause teachers to persist with the
NASA digital badging program and contains interview questions 5, 6, 7, and 8. The third section
asked about their views of the program as personalized PD and as a resource for their classroom,
and contains interview questions 9,10, and 11. The fourth segment addressed how the teaching
strategies were used in the classroom and how they could be used to help less successful STEM
programs and contains interview questions 12, 13, 14, and 15. The fifth segment asked about
how the digital badging concepts and methods fit into the culture and learning ecosystem of
Bland County STEM-UP and contains interview question 16.
The archival data consists of post survey questions and the responses of the STEM-UP
teachers on their 2019 summer camp training post surveys. The Bland County Public Schools
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superintendent and the county STEM-UP director granted the researcher access to this data,
giving the researcher permission for use of these post surveys and teacher responses as part of
the research study. To conduct an interview with the STEM-UP teachers, permission was granted
to the researcher by the school district superintendent and the STEM-UP director. Questions and
responses from the post survey archival data were used to inform this study.
Data Collection
All interviews with the ten participating teachers were conducted in August-December
2021. Due to COVID-19 restrictions, Microsoft Teams (online platform) was used to conduct the
interviews as well as to record and transcribe the session. Each interview started with obtaining
consent and providing the participants with information about the study, per the IRB protocol.
All participants were told they would be recorded. The interviews included predetermined
questions (See Appendix B). The archival data was given to the researcher both as paper copies
and online through personal email. The 2021 interview responses and the 2019 archival data
were organized into themes that emerged from the data.
Data Presentation and Analysis
The presentation of the data and analysis that follows is organized by the interview
questions and how they relate to the study’s research questions.
Research Question 1. What are the teachers’ differences, if any, based on selected
demographic factors such as years of teaching experience, teaching specializations, and prior
badging experience, in teachers’ perceptions of the value of the NASA STEM EPDC Digital
Badging program?
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Interview Question 1. How long have you been teaching?
To understand STEM teacher experience in the classroom on interview question one,
participant responses were coded under years of experience. Based on the participant responses,
the span of years of experience was from three to 33 years with half of the teachers having more
than 10 years of experience.
Interview Question 2. What subject and age groups have you taught?
To understand teachers’ perceptions concerning subject and age groups on question two,
teacher responses were coded under “8-12 science only, K-12 science or math and various other
subjects, subjects other than science or math 7-12.” Based on participant responses, one teacher
taught 8-12 science only, eight teachers taught multiple subjects including science and math K12, and one teacher taught subjects other than science or math 7-12.
Interview Question 3. What are your previous experiences with digital badging for professional
development?
To analyze teacher perceptions on question 3, participant responses were coded under
“no previous experiences with digital badging for PD” and “had previous experience with digital
badging PD.” Based on teacher responses, seven teachers had no previous experience with
digital badging, game-based learning, or micro-credentialing for PD. Three teachers had some
previous experience with digital badging with micro-credentialing through online college courses
or game based professional development. Participant 3 described his experience with online
game-based learning for a college course as, “Like the game-based learning, it was a game
changer” and he added that, “Students would do a lot to earn a badge.”
Interview Question 4. Describe your level of comfort and abilities when using online technology
such as digital badging.
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To analyze the teacher perceptions on interview question four, teacher responses were
coded under “not comfortable, comfortable, or very comfortable” with online resources. Teacher
responses showed that two teachers did not feel comfortable, four teachers felt comfortable and
four felt very comfortable with online technologies. Participant 2 described her comfort level and
as, “It’s better now after Covid than it was before, because I was kind of forced to.” Participant 9
said she was limited, “I’m not very tech savvy. It helped me become tech savvy a little bit more.
It helped me understand the process better.”
Participant 8 said, “Honestly, I didn’t grow up with technology, so I’m a little skittish
about it. I’m just comfortable with the technology I use in my own classroom because I don’t
have enough experience. I know the Smart Board that we have will do way more than what I use
it for. And I have asked a few times to maybe having training on it. But they have it and it’s just
one meeting and they zoom through it because they know what they are doing, not realizing that
some of us over here don’t know the ins and outs of what they are saying, the vocabulary and
stuff.”
Participant 6 said “I love technology. I use it just about every day in the classroom and
doing the digital badging on the computer wasn’t too hard for me.” Participant 3, who felt very
comfortable with technology said, “Well, I think a lot of that is because I started teaching in
Bland County and it is volumes ahead of other counties when it comes to using Google and other
online platforms.”
Research Question 2. What are teachers’ perceptions of educational advantages that cause them
to persist in the NASA STEM EPDC Digital Badging Program?
Interview Question 5. Describe the digital badges you have earned and your experiences while
earning them. Do you plan to earn more?
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To understand teacher experiences as they earned the digital badges, teacher responses
were coded under “useful learning experiences” or “not a useful learning experience” and their
plan to earn more was coded under “plans to earn more” or “doesn’t plan to earn more.” Seven
teachers describe their badge earning experience as useful learning experiences. Three teachers
did not respond to that part of the question. Participant 8 said, “I mean it was challenging at
times. You know, it helped me, and it stretched me as a teacher.” Participant 7 said,
“Experiences were fine. The only thing problematic was the feedback required from someone
else because there would be a lag in feedback from NASA. Other than that, it was pretty easy,
with the exception of that.”
Eight of the teachers said they plan to earn more badges. Two teachers did not respond to
that part of the question. Teachers that planned to earn more badges mentioned recertification
points as a motivating factor. Two of those teachers said they did not know they could do more
on their own, but they would like to earn more badges if they offer recertification points.
Participant 6 said, “I know with the solar eclipse one, it gave me more insight to teach my
students at that time a little bit about the solar eclipse, since it was happening.” Participant 6
plans to do the water cycle and the force and motion badges on her own because, “It fit a certain
SOL and it would be a local way to teach the students.” Participant 3 said,” I think it would be
great for non-science teachers teaching STEM.”
Participant 1 said, “I found it useful because I could use those lessons in my regular
classroom. I may not have remembered or may not have completely understood when you told us
we could do them (the badges) on our own later or I would have tried to see what else I could do.
What other lessons would I have liked to have completed myself. I guess it would be a badge
dealing with the current Sci-Tec program, like dealing with drones or robots and how they are

41

used. Or on space missions, or NASA in general, whether they are here on Earth or on another
planet for instance. That would probably be more beneficial so that I can give that info to my
students as they learn how to use the drones and the robots in my classroom? What are their
badges? I may have missed that originally.” Participant 2 said, “I like Mars, studies on Mars.
Now that seems to be the new flavor of the week. When I was small child, we studied Mars.
What do we know now that we didn’t know then? I would be interested in some of the
developments and badge possibilities, and I think the thing about Mars is that, it is what’s next.”
Participant 10 said, “I didn’t know you could earn them on your own. I thought it was
just through our STEM part. That would be great to earn more badges together as a group. It is
nice to be able to have other people whenever you do things like that because you get to
collaborate on things. You know it’s like in my college course, you get to talk about them and
see different points of view.”
Participant 2 said, “The thing about badging is that it’s kind of like jewelry. It should
complement, but maybe it shouldn’t dominate. It shouldn’t be the only thing, but it should be a
piece of the attire, I guess.” Later he added, “I tell the kids all the time that you can be anything
you want to be nowadays as long as you have a good computer and a good Wi-Fi connection,
Now, they have more opportunities with this program than when I was their age.”
2019 Archival Data STEM-UP Post Survey Question 5. What topic of STEM would you like to
explore in our program?
To understand teacher responses to question 5, the topics were categorized into themes.
Teacher 1 said, “I think we should continue to implement technology through robotics, coding,
etc.” Teacher 2 said, “Oceans, fish, marine life, etc.” Teacher 3 said, “More about various careers
of STEM” Teacher 4 said, “Space exploration” Teacher 5 said, “Math” Teacher 6 said,
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“Technology in various forms” Teacher 7 said, “Topics dealing with the ocean” Teacher 8 said,
“I feel like we have done a good job covering a lot of topics.”
Teacher 9 said, “I greatly enjoyed this summer’s theme and last summer’s theme. Maybe
incorporating drones in our program again.” Teacher 10 said, “More science related topics that I
can use in my first-grade classroom. I can use them as a way to encourage my students to do
summer STEM.” Teacher 11 said, “I would like to have students explore the impact and
irresponsible practices on our environment and how to improve in simple ways.” Teacher 12
said, “Environmentally sustainable farming and preservation of ecosystems in Appalachia”
Interview Question 6. Describe your experiences with the process of working toward digital
badges that you started but didn’t complete. Why didn’t you finish all required lessons to earn
the badge? What could be done to better support your learning through each step to badge
completion.
To understand teacher experiences on question six, teacher responses were coded under
“Didn’t start any badges that they didn’t complete and “started a badge but didn’t complete it.”
All ten teachers completed the required badges, but Participant 6 completed more than the
required badges and said, “It kept me really interested and I always wanted to see how it turned
out.” Two teachers felt that time was a factor as to why they didn’t even start more badging and
two other teachers said they didn’t know they could do them on their own.
Participant 7 suggested that to better support teacher learning to each step of completion,
“NASA needs to possibly improve their response time because some wanted to move quickly but
couldn’t.” Five of the teachers mentioned learning together in a class because it is easier to solve
problems when working in teams.
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Interview Question 7. The digital badging lessons are aligned with the National Education
Standards and some Virginia State Standards of Learning. In your view, how well does the
badging content fit into the SOLs that guide your curriculum?
To analyze teacher views on interview question 7, teacher responses were coded under
“aligned well with my SOLs” or “did not align well with my SOLs.” Nine teachers felt it aligned
well with the SOLs that guide their curriculum. Participant 4 said, “I think they follow along
quite well with what I was doing. In elementary there are different SOLs in different grades, but
they do apply to the elementary curriculum across the grade levels.”
Participant 10 said “It would have fit in very well because the SOLs are very heavy on
the scientific method, carrying out those, making hypothesis, and then being able to actually
carry out the experiment plays into the SOLs in an interactive hands-on way.” Participant 2 who
teaches civics and history, said, “It didn’t directly apply. So, there’s always crossover if you are
asking me how this particular program would be. The eclipse lesson affected my SOLs directly.
It did because I teach social studies, but it fit indirectly through critical thinking.”
Interview Question 8. Digital badges can document your professional development and provide
a pathway for continued professional education. How have you used your digital badging
experience to show your learning path? How has it moved you toward your PD goals?
To understand how teachers used the experience for their learning path and PD
goals on interview question 8, responses were coded under, “provided a pathway for
continued PD,” and “moved you toward your PD goal for re-certification points.” Based
on teacher responses, five teachers said it moved them toward their PD goals of earning
re-certification points. The other five teachers commented on how it helped with their
learning pathway. Participant 9 said, “It gave me new ideas and new ways to teach
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information to students. I want to do more. I’m working toward my master’s degree, and it
pushed me for my own education. The badging made me realize there’s more to learn and I
wanted to not stop there.” Participant 8 said, “It gives me a different perspective on teaching, that
teachers should learn, when they are teaching or not teaching.”
Research Question 3. What are the teachers’ perceptions of the educational value of the NASA
STEM EPDC Digital Badging Program for personalized learning?
Interview Question 9. How do you view the digital badging as a program for personalized
learning?
To understand teacher perceptions of the value of the badges for personalized learning on
question 9, teacher responses were coded under “Perspectives of the value of the badges for
personalized learning.” All ten teachers were very different on their perception of personalized
learning, but self-paced learning and being able to pick and choose the lessons were frequently
mentioned as important factors. Participant 9 said, “I think it made me think outside the box.
How it wasn’t a conventional way of teaching.” Participant 2 said, “But, what place the learning
comes in for me is we do something, I become curious, so I either ask you, or I Google it or
research it. So, for me the learning comes from the spillovers.”
Teacher 7. said, “So, it is self-paced with the exception of having something that needs a
response or feedback from some else. So, if I want to move quickly, I can go through it quickly.
If I want to take my time and really pour over it and study it, I can do that as well.” Participant
10 said, “I think that particular badge helped with interest-based learning and so it gave me the
background knowledge to be able to share information with the kids, but in a really exciting way.
It keeps me wanting to actually look more into certain aspects of what it’s talking about. And we
have, you know, experts communicating directly with us too.”
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Interview Question 10. Other than badge earning, how have you used the digital badging online
site as a resource for your classroom?
To analyze teacher perceptions on interview question ten, teacher responses were coded
as “Used the badging online site as a resource” or “Did not use the badging online site as a
resource.” Three teachers went back to the online site as a resource other than digital badge
earning. Participant 5 said, “I have used it to get information or instructional videos to show the
students in class, or for after school STEM.” Participant 4 said, “I have gone back to the site
several times looking for resources and activities to use with some of my kids in an academic
enrichment gifted program.” Participant 7 said, “It works fairly well. Of course, last year our
pull-out program was on hold due to COVID and everything, but when I did use it, they were
very receptive to the resources and activities that were included.” One of the seven participants
who did not use the online site as a resource, Participant 7, said, “I haven’t used it as an online
resource because of the craziness due to COVID during the past year and a half.” Two of the
participants mentioned that they would go back to the site for resources, if they taught lessons on
certain badging topics.
2019 Archival Data STEM-UP Post Survey
Question. Comments or questions?
Teacher 6 said, “STEM is a great program and I’m very honored to be part of it.
Watching the faces of the students when they “get” the result is so rewarding as a teacher.”
Teacher 8 said, “I thoroughly enjoy STEM.” Teacher 10 said, “Great experience!” Teacher 11
said, “The STEM program implemented in our school is so beneficial for our students and gives
them a further understanding of standards taught in the classroom. There are few improvements
that I can see and hope this program continues to last.”
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Interview Question 11. How did the earning process encourage you to learn more STEM
concepts and skills? What part of the badging program was motivating? What part of the
program did not inspire you?
To analyze teacher perceptions on question 11, responses were coded under, “What part
was motivating?” or “What part of the program did not inspire you?” According to the
participants’ responses, the motivating parts of the digital badging program included: getting to
choose the activities, it was interesting to them, and made them want to learn more, they gained
the knowledge to teach a particular STEM session, they liked the projects and the activities, it
gave them a lot of information from a credible source, helped with concepts and skills, and they
liked the hands-on and going outside for teaching about the rockets. Participant 10 said. “The
part that was most inspiring was probably having the chance to be confident with the materials,
because if some of those things were put in front of me, cold turkey, I would be too nervous to
use them.” Participant 7 said, “The process itself can be motivating, cause you want to get that
badge. So, it is kind of nice, kind of a feather in your cap, to say that you have something from
NASA. The only thing I would improve with the NASA Digital Badging is what I’ve said
previously, response rate. I hate to say eliminate those components altogether, but that would be
an option if the feedback time is not expediated.”
A few participants described features of the badging that were not inspiring to them. One
teacher said, “The directions, all the directions, could be a little bit clearer. There were a million
steps involved in this that we had to put together.” Participant 7 said, “Again, the only part that
didn’t inspire me is the feedback, the delay in the feedback.” A few teachers said it was a lot of
work. Participant 10 said, “I remember the site that we were on. Well, if I had to navigate that by
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myself, I would be discouraged, and to be relatively technology savvy, I just kept getting lost
where I was supposed to be, or if I had skipped a step, or something like that.”
2019 Archival Data STEM-UP Post Survey Question 2. In your opinion, of what value are the
badges and certificates as motivational tools for student learning and/or teacher training?
To understand teacher perspectives, teacher responses to question 2 were coded under,
“value of badges of badges as motivational tools for teacher training.” Teacher 2 said, “For
teachers, I don’t think they’re that motivational. However, I think the students really enjoy
collecting them.” Teacher 3 said, “Students enjoy working towards something and having
something to show for it. The online badging for teachers seems like the time to complete it
could be better placed elsewhere.”
Research Question 4. What are teachers’ perceptions of successful NASA STEM EPDC
Digital Badging Program classroom strategies that were useful in their own classroom and how
the NASA STEM EPDC digital badging system could improve other STEM programs?
Interview Question 12. What parts of the digital badging professional development have
positively affected your STEM teaching in your own classroom and boosted student learning? In
your opinion, what parts of the program could be used to improve less successful STEM PD
programs?
To analyze teacher responses to interview question 12, responses were coded under
“Parts of the program that positively affected your STEM teaching and boosted student learning”
and “Parts that could be used to improve less successful STEM PD.” Participant 4 said, “I’ve
used those (NASA badging sites) within my own classroom to extend their knowledge for the
SOL and to provide extension activities for gifted students who might want to take it further. The
program could be used for any STEM program and would make that more successful because the
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content is so solid and reliable. They have really good resources. And it can give your teachers
who may not be as familiar with those subjects or concepts, a lot of information and make them
feel like they can come into the classroom and be an expert on it because they have worked with
the, again, credible source, NASA.”
Participant 2 said, “I don’t want to say routine, but there is a stability factor there, that the
same teachers are going to do it. It’s all there, always going to be there, and they’re going to be
passionate about it, and they’re going to sell it and they’re going to teach STEM. It sells itself
with that.” He added, “They don’t make up training with the badges about what we had, it was
mandated that we had it beforehand. We had already done it, so we knew which one we were
going to be passionate about.” He continued to say, “So, we knew that type of children, we knew
what their interests were, and we can almost tailor make it to fit Bland County.”
Participant 3 said, “It showed me how important the hands-on learning was, and then
especially if we could take them outside. If you could do it outside, you’ll get a lot better
engagement.” Participant 10 said. “We did do a lot with the scientific method, and so really
breaking it down instead of rushing through it and telling kids to pay attention to you, to predict
what is going to happen. It helped me slow down and think about how to do that in the following
year, even with the little kindergarteners.”
Participant 4 said,” I would say STEM programs that have difficulty determining a
direction or actually, maybe just a curriculum or activities to do, that would be a good place to
start just to get their feet wet. There’s tons of resources and the digital badging to help get the
teachers some training and knowledge that may not have, you know, and just transfer that into
their program and hopefully find a way to be successful.” Participant 9 said, “It brought them
together and put them on the same page where they were struggling to learn together, as well as
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encourage and push each other. If they didn’t have the support system, that was in play, our
STEM program wouldn’t be as big as it is.” Participant 6 said, “It promotes the teachers to see
what works for adults and communication is important.”
Participant 3 said, “There was something another county did that I thought was cool.
They had professional development opportunities that were available each month. We did it for
free, all through Google Classroom. I’m more likely to do PD online than one I had to attend in
person. I have been super busy teaching full time.” He added, “I think the successful STEM
programs, like with the Bland STEM program, you had the materials in a box. Some teachers are
too busy to go out and buy what they need, or there’s not the funding there, or they don’t want to
spend the hour in the evening collecting the leaves. I think if you put it all in a box with your
activities, you will get a lot more people to do what they wouldn’t do otherwise.”
2019 Archival Data STEM-UP Post Survey 3. In your opinion, what has been the overall
impact of our STEM-UP program for students?
To analyze teacher views for question 3, responses were coded under, “Little impact on
students,” or “major impact on students.” Teacher 1 said, “Students are engaged in not only
learning but learning to think and solve problems.” Teacher 2 said, “I think it gives them new
experiences as well as teaching them new things.” Teacher 3 said, “Many students are getting
interested in STEM careers who wouldn’t have the exposure to those careers without STEM.”
Teacher 4 said, “Encouraging you to think outside the box” Teacher 5 said, “A very
positive one.” Teacher 6 said, “I see great impact for all students, but I also see students finding
their talents through STEM. The program is awesome and a great gateway to open doors for
students who otherwise would be left out.” Teacher 7 said, “Students get excited about science.
They get an understanding that science and math can be fun, and they start looking forward to
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them.” Teacher 8 said, “Students have gained confidence and experience problem solving tasks
they may not have participated in otherwise.”
Teacher 9 said, “It is an excellent opportunity for students, and I hope it continues year
after year. Those that participate in the program look forward to it each year. Many of the
younger students said they were excited for next school year or summer so they could do STEM
again.” Teacher 10 said, “It encourages students to explore the different areas covered in STEM.
They tell other students and get them excited.” Teacher 11 said, “Students get a small group
session with teachers on topics of interest. They also get more individualized attention on tasks
which assists them in retaining the main ideas and themes.” Teacher 12 said, “It has allowed
students to love science, they learn more and even surpass their peer’s abilities to go further. I
think it also serves well as a public relations tool because the students have fun and thus have
positive associations with STEM materials.”
Interview Question 13. How would you describe the digital badging experience compared to
other forms of professional development What would improve your digital badging experiences?
To analyze teacher perceptions on interview question 13, teacher responses were coded
under, “Digital badging experiences compared to other forms of PD” and “What would improve
your badging experiences?” Teacher descriptions of other forms of PD were often negative, such
as: it was like pulling teeth, they dreaded it, you are stuck in a cafeteria somewhere with people
talking at you, you are just an active listener for 45 minutes, it was just telling and showing not
doing, or it was just posting to a conversation board. Two participants mentioned some features
of the badging that they considered to be a problem. Participant 7 mentioned that the response
rate from the NASA experts was too slow. Participant 10 said, “I needed the badging process
broken down more because I had trouble going from one module to the next.”

51

Overall, the teachers’ perceptions of the digital badging PD were positive. Participant 2
said, “It was much more entertaining. It kind of brought the child out of you. You know what I
mean, it was cool.” Participant 3 said, “It was a self-paced service from a reputable organization
and that is an important part of PD.” Participant 4 said, “I would say that compared to traditional
PD, the badging program is probably exceptional in the fact that you are choosing what you want
to learn and at your own pace.”
Others said it was more hands-on and rigorous, the teachers get to participate, and there
is discussion time and collaboration. Participant 10 said, “It was a bit more engaging. They
wanted to know your thought process a little more than some professional developments. You
were concentrating on your end thinking.”
Interview Question 14. The digital badging program was designed to deepen your STEM subject
knowledge and provide successful teaching strategies. Due to the digital badging, how prepared
were you to implement the hands-on activities and expanded inquiry approaches, compared to
your previous abilities?
To understand the teacher experiences in question 14, teacher responses were coded
under,” Prepared to implement” or “Not prepared to implement.” All ten teachers felt they were
prepared to implement the hands-on activities and expanded inquiry approaches. Participant 2
said, “Sure, because again I had to go through the program myself and practice it. Yeah, it was
almost like I made an assignment for my students and then took this and did the assignment
myself to see how it would work. And I think that is a very important process.” Participant 9
said, “The training made the difference, I guess is what I felt like. I was very prepared when the
students came in. It was helpful because we were talking about like Newton’s Laws and things
like that, and really simplifying it for the students. I was able to carry out these experiments with
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them with confidence. So, the program helped me with feeling confident in how to help them
better, to better understand as well as carry out the actual experiment.”
Participant 3. said, “Yeah, I had an absolute blast. We were talking about the
environmental impact on the Monarch butterflies. I could turn that into a lesson this year with
what I am teaching now. As a science teacher, honestly, I was too serious. It kind of helped me
step down a level to where I could get engagement from the children with the hands-on and such
to make fun stuff and learn.”
2019 Archival Data STEM-UP Post Survey Question 1. Explain how the skills and knowledge
gained from our STEM-UP professional development has been or will be implemented in your
own classroom.
To understand teacher perspectives from question 1, responses were coded under: “how
skills were implemented” and “how they will be implemented.” Teacher 1 said, “I have used
many activities and strategies in my classroom from STEM PD.” Teacher 2 said, “STEM always
reminds me that there are so many different ways to present the material. Different methods of
presentation reach individual students. That’s what I will implement.” Teacher 3 said, “Many of
the activities from both summer and afterschool STEM will be used with my science classes to
show students fun ways to learn about those concepts.”
Teacher 5 said, “More STEM activities will be incorporated into my classroom next
year.” Teacher 6. said, “I have more resources to show and explain Newton’s Laws better to the
students.” Teacher 7 said, “Many of the hands-on activities will be implemented.” Teacher 8
said, “I will have more hands-on activities for my students. I will also have students using higher
level thinking skills as they problem solve.” Teacher 9 said, “The ideas and activities I developed
in the summer STEM-UP program would be useful for me to use at the end of the school year for
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after SOL activities. I would love to use them during the school year (if time allows) to help
reinforce the lessons I teach.” Teacher 10 said, “I plan to use the investigation skills during
rocket and kite making. I will bring in Newton’s laws when we do our science unit on force.”
Teacher 11 said, “I will be able to take the skills from the STEM PD and apply them to future
knowledge in STEM camps and in being more knowledgeable about topics that are in SOL
standards. I have a larger arsenal of interactive lessons to share with students who are eager to
learn.” Teacher 12 said, “If I had access to the materials used in STEM, I would use the rockets
to teach kinetic energy. Allowing students to build their own rockets would serve as a reward
and also help them retain the information.”
Interview question 15. Student achievement is the ultimate goal of any professional
development. Due to your participation in the digital badging PD, how well prepared were you
to teach the science concepts related to the topics in the STEM in your own classroom? How did
it affect student learning? Please give an example.
To understand participant responses in question 15, the responses were coded with,
“preparation to teach science concepts” and “effects on student learning?” Participant 3 said,
“That summer, I was very well prepared to teach what I had to teach. I did learn some new
things that I could incorporate into what I do, like the raw science, but I had plenty enough
information.” Participant 4 said, “So, the hands-on activities we talked about, of course NASA
provides tons of hands-on activities you can use with the students, but it also provides the
content knowledge for you to know more about the subject area itself, in order to be able to teach
the students those concepts, ideas, and material. I think it excites them and gets their attention
and they want to learn more about it. They participate and do the activities and gain that new
knowledge about the subject matter. It makes it interesting to them.”
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Participant 5 said, “I was a lot more prepared that I would have been if I hadn’t had it. I
think it was positive overall. You have some though that it is just not their type of learning. They
can learn in that environment, but I don’t think it’s an overall tool for every child, because every
child learns differently.” Participant 7 said, “Very well prepared, because I could present what I
knew, but then extend it and even talk about it further because I’ve had the knowledge that I
gained from the digital badging and the resources they had available. I think any time, being a
teacher who has to teach to the SOL, if you can get past and above the SOLs, they’re so amazed
by the information that’s not included. And I think it excites the students more if you know more
than the base knowledge.”
Participant 6 said, “It gave me more perspective into this and made me feel more
confident in presenting them to the students.” And then she added, “I mean you could hear the
students talking more about the eclipse even after we talked. When we did the discussion in
class, you could see them going out and talking to all the others. They would even come into
class and then be like, well I told Mom that the eclipse happens because of this, and we would
talk about it, they were talking a lot more about it with other people than just in class, so it went
outside the classroom. The students got into it better.”
Participant 10 said, “So, the concepts of force and things like that, the students did really
well with the understanding. You know, we talked about one of the laws. Then we would carry
out whatever the experiment was that went along with that and we broke it down. So, we had
deeper discussions about things like that. And you know, sometimes I’m afraid that
conversations like that discourage children, because they just want to do things. They were really
engaged with it and they enjoyed being able to answer that question. Participant 9 said, “I feel
like I was ready when the students came for the week. We were ready to teach those students
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based upon the training and what I learned through training, and also my own preparations and
study time.”
Research Question 5. What are the teachers’ perceptions of how interacting with components of
the digital badging program, that required ongoing practice with STEM concepts and skills,
affected the STEM learning community ecosystem in Bland County?
Interview Question 16. How does digital badging PD fit into the Bland STEM-UP learning
ecosystem and the unique culture and community of teacher learners in Bland County?
To analyze the teacher responses to question 16, teacher responses were coded under,
“Fit with learning ecosystem” and “Fit with unique culture and community.” Participant 1 said,
“Being able to be a STEM-UP teacher, with the badge, I think I added more knowledge to some
of the students because I could give them a little bit more information or background about
something that maybe an elementary teacher couldn’t. I think it has a good positive influence,
especially this past summer. I can see how excited people were to be able to do STEM, or maybe
just to be part of something.”
Participant 3 said, “It fits beautifully into the ecosystem here because you have
knowledge hungry children, but you also have children that love their teachers, like children
loved teachers fifty years ago, and you have parents that support you. It’s one big family. Given
how small we are and these children, some of them don’t have other opportunities and there’s
not many of those upper-level courses, like regular AP classes. It is an excellent opportunity for
these children to learn more.” Participant 3 later added, “What do I think of when I think of an
ecosystem? I think of how embedded into the students’ minds and abilities when it is so early.
Such a strong program. Even teachers that aren’t necessarily science teachers incorporate that
stuff into other subject matter areas. I feel like you have such an awesome group of teachers that
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care about their students and their community much more than any other group of teachers that
I’ve ever encountered. Everybody here really helps, you played a big role in that, the principal,
and the school board plays a huge role. You have a unique bunch of people together like that.
They build deep, multiyear relationships. It is clear the students didn’t get all caught up in all the
other trends that society values.”
Participant 3 continued, “Again, I also think that the fact that these students are outside so
much they’re fishing, they’re hunting, they’re farming, and those are all connections that you can
really tie into your science class to make it culturally relevant. I found it much easier to make
science culturally relevant in Bland County than any other county. So, I think like in their own
way, they are more into science because they see signs every day. There’s science involved in
their lives more. So, the digital badging works to enhance what the kids already knew some
about. So, the teachers, the elementary teachers and the high school teachers, gain some from the
digital badging that added to this unique ecosystem of learners. Somehow when we did the
teacher training for this, the digital badging fit into it. I think you have a lot more unconditional
support of students by teachers, students supporting the teachers and parents that support the
teachers in Bland County.”
Participant 4 said, “It helps foster togetherness, and eagerness to learn about STEM and
to continue doing our STEM program. It has helped us get really grounded in wanting to have
that type of learning program in our school system and to develop it further. A lot of kids that
started out when we first did STEM in elementary are now teen helpers or have graduated, and
were teen helpers, so it is an all-encompassing thing and you know just kind of tied it together
from when they’re young elementary, all the way through high school. And you know, the
majority of the community, whether it is business, the libraries, or the sheriff’s office, they’re
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just as invested in our STEM program as we are and are eager to help. It’s a small rural
community, where everybody knows everyone and what’s important to one group is important to
you. We know everybody. I don’t know that you would get that kind of buy-in in a larger county
and that kind of support.”
Participant 5 said, “First, students come first. We have businesses who support the
schools, the student, and their programs, especially if it fits their work force, but not necessarily.
You know, they still support them even if it doesn’t. Maybe there is no separation. Maybe that is
a good way to put it. I think one of the key words is small community.” Participant 6 said, “So, I
really think the digital badging brought people closer together because, if we didn't understand
something, we'd ask, how did you do this, or I'm not sure what this is meaning. Can you help
me? I think it just binds people communicating together with it.”
Participant 7 said, “I think it fits in fairly well. I think it's interesting for our small county
to be involved in something like that, and I also think that it's interesting that Bland County
actually has a personal connection with a NASA education specialist from Goddard Space Flight
Center, a member of our community, working with us. So, for some of the teachers it's a nice
credit. I don't know how to word that, but to put that into perspective it's just a nice feeling to
know that somebody on the other end is someone that you know, or you know their family. And
so, you don't feel maybe as unconfident as you might feel, if you approach something from
NASA, when you know that somebody from your area is on the other side and can be there to
help you. I think the community is very supportive of the STEM program, even this year to
return to it in the middle of a pandemic. I thought we had a very good turn out, and the children
were very, very responsive to it, so I think it's something that their community perceives well,
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and I think its connection with NASA, when we've done things through that, has just boosted
their confidence in our own program.”
Participant 8 said, “I think that as far as the teachers, we do collaborate and we teachers
get other teachers to sign up for STEM as teachers. I also think that the parents really enjoy
seeing what their kids have done when we would have the parent night at the end. Even though
they have been in school all day, they stayed after STEM and when they do go home, they're still
excited about it. So, that tickled me to know that all of our hard work was getting out there and
the students were enjoying it. The parents were seeing the students enjoy it. It is just the people
and the community, and the fact that at all the teachers, they just work together and one of our
local businesses is a strong supporter as well. The community experts collaborate. Workers come
in and see what we're doing so that they can see where their money is going.”
Participant 9 said, “I think for me that it was the excitement in the students’ eyes as
knowing that they will get a badge. They wanted to earn something for their time. They were
eager to be there to learn and come together as a community. They lift each other up and
complement each other’s goals and their rockets. I can't speak for other teachers, but myself, it
made me think. I mean it really made me stop and look and pay attention to what the program
has to offer. There are many different badges, but there there's so much involved in STEM that
people have no clue. There is an enormous amount that I am even unaware of what it offers, so I
think that It's a really good program and I wish that when my kids were in school that they would
have had this program. It would be an initiative for the children to do their work and to study, to
put forth more effort.”
Participant 10 said, “It works well because of being in the community that we are. We
don't have children that can really travel out of state a lot. We don't have families that have the
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opportunity to take their kids to museums and things like that out of state, and they may not even
have the background knowledge to be able to describe that to their children. So, we’re giving
them a unique opportunity to be able to look into subjects that might interest them. They may
have seen something on YouTube or TV or whatever and they get to come in and this small
group learning environment caters to something that they might be interested in.”
Participant 10 continued, “It gives them an opportunity they might not have otherwise.
STEM-UP is really well planned. They put a lot of effort into it and when they go into it, it's not
just like well this is a possible thing, it is part of our curriculum. It is an opportunity to further
these students understanding in certain skills and concepts and things like that. If you are part of
it, you are serious about it. They encourage some kids who want to be leaders. I’m thinking
about the high school students that come down and work with the teachers. The students, from a
young age like 5th, 6th grade, will watch those older students, and aspire to have the opportunity
to work with teachers too. It just gives them, a goal to work towards it. It's the whole STEM
program that clicks so well together, just all the different parts like student teachers, the teachers,
the instruction, and how it's implemented for the kids. It’s surprising that it's only been going for
eight years. That really surprises me.”
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CHAPTER 5
CONCLUSIONS AND DISCUSSION

This chapter includes the purpose and methodology used in this study of teacher’s
perspectives of the NASA STEM EPDC Digital Badging system as a model of personalized
professional development. A summary of the data findings is organized around the five research
questions. Discussion of the conclusions, implications, and recommendations for further
research, end this chapter.
Purpose of the Study
The purpose of this study was to investigate the Bland County STEM program teachers’
perceptions of the value of the experiences, with and through the NASA STEM EPDC badging
process. Teacher demographics were considered and teacher perspectives of educational
advantages that caused them to persist in the program were studied. Teachers’ perceptions of
successful teaching strategies and how these methods may be used to improve other STEM PD
were investigated. This study also examined teachers’ views of how interacting with components
of the digital badging program, that required ongoing practice with STEM concepts and skills,
affected the overall STEM learning ecosystem in Bland County. The main goal of this study was
to determine teachers’ perspectives of the NASA EPDC STEM Digital Badging system as a
model of personalized PD. Data from this study informed the following research questions.
1. What are the teachers’ differences, if any, based on selected demographic factors such
as years of teaching experience, teaching specializations, ability to access online resources, and
prior badging experience, in teachers’ perceptions of the value of the NASA STEM EPDC
digital badging program?
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2. What are teachers’ perceptions of educational advantages that cause them to persist in
the NASA STEM EPDC Digital Badging Program?
3. What are the teachers’ perspectives of the educational value of the NASA STEM
EPDC Digital Badging Program for personalized learning?
4. What are teachers’ perceptions of successful NASA EPDC Digital Badging Program
classroom strategies that were useful in their own classroom and how the NASA STEM digital
badging system could improve other STEM programs?
5. What are the teachers’ perceptions of how interacting with components of the NASA
STEM EPDC digital badging program, that required ongoing practice with STEM concepts and
skills, affected the STEM learning community ecosystem in Bland County.
Population and Participants
The population for this study consisted of ten K-12 teachers employed by Bland County
Public Schools. Each of the 10 teachers participated in the school’s STEM-UP program that
included NASA STEM EPDC digital badging for their STEM PD. Participants took part in an
online 16 question interview with the interviewer/researcher. The open-ended interview
questions consisted of four demographic questions, four questions on educational advantages and
persistence, three questions about personalized learning four questions about successful
strategies, and one question concerning STEM learning ecosystems.
Methods
A pilot study was conducted involving two education specialists familiar with NASA
STEM EPDC digital badging and qualitative research methods. Research methods and
instruments were emailed to them. Modifications were made according to their responses. The
pilot study confirmed the feasibility and validity of this research.
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This case study was completed using qualitative methods of one-on-one interviews and
analysis of 2019 archival data, post survey responses, from the school’s STEM-UP program
teacher evaluation. This gave the researcher a view into teacher badging practice over time.
Participant interviews and the 2019 STEM-UP archival data were the main data sources for this
study. Data was reviewed, coded, and analyzed to determine emergent themes. The following are
summaries of the data findings organized around the research questions.
RQ 1. Demographics
Overall, while teachers/participants varied across the studied demographics, their
perspectives were rather similar in their experiences with the STEM-UP program. The following
demographics were examined.
Teaching Experience
The STEM-UP teachers differed in years of teaching experience, subjects and grade
levels taught, prior badging experience, and comfort with online technology. The span of years
of teaching experience was from three to 33 years with half of the teachers having more than 10
years of experience. One teacher taught 8-12 science only, eight teachers taught multiple subjects
including science and math K-12, and one teacher taught history and subjects other than science
or math 7-12. The teachers worked together in teams, and the teams collaborated with each other,
so the years of teaching experience didn’t seem to matter in how they participated in the badging
process.
Online PD Experience
Most of the teachers had no previous professional development experience with digital
badging, game-based learning, or micro-credentialing. Only a few teachers felt that the online
badging was difficult to work through, but they worked with others for help. They felt that it
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helped them practice online learning and that made remote teaching, due to COVID-19, easier.
Three teachers had some previous experience with digital badging, game based professional
development, or micro-credentialing through online college courses. One teacher described their
PD experience with online game-based learning as a game changer, and students would do a lot
to earn a badge. The teachers described the process of moving through the online badging as
motivating as they completed the necessary activities to earn the award, the badge. The more
badging, they did, the more skillful they became with using the technology.
Comfort With Online Technology
Most teachers felt comfortable with the technology needed to participate in the online
professional development required for earning badges. The digital badging helped participants
with their technology skills by giving them more online resources to explore and the incentive to
earn badges on their own.
RQ 2. Educational Advantages and Persistence
Badging Professional Development (PD) Was Useful
All STEM-UP teachers/participants in this study described the digital badging as being
useful. The badges were useful to teachers/participants for various reasons such as: serving as a
learning cross-over to non-STEM lessons, giving participants more insight into science concepts,
science teaching, and non-science teaching, and having a focus on current science events. The
badging was useful because it gave them new ideas and perspectives, pushed them to continue
their own education, and stretched them as a teacher. They also liked having the PD online
because they did not have time to attend PD in person. Participants found the badging useful
because it was teaching them to use the scientific method through activities that played into their
Standards of Learning (SOLs) in an interactive way.
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A few participants believed the badging system program was useful for non-science
teachers because these participants believed STEM concepts and problem solving should be
taught in all disciplines. This way of thinking helps students become good citizens to make good
decisions in our technological society. The science teacher participants felt they knew the STEM
basic concepts and many teaching methods, but it added to their knowledge and strategies.
Badging was also described as giving more opportunities as a piece of the overall STEM-UP
program. All teachers/participants found the badging process useful and experiences good
overall, but occasional lag time in feedback from NASA was deemed problematic.
Persistence
Teachers/participants wanted to continue with STEM and the badging activities because
they found them useful and enjoyable. Participants believed STEM-UP did a good job with
lessons for their students and they also suggested topics for future STEM programs and the
digital badging PD.
Many of the teachers/participants wanted to earn more badges in subjects in which they
were interested, but mostly for recertification points. All 10 teachers completed one required
badge, but some participants completed more badges on their own due to their special interests or
student interests. Other teachers/participants believed the time factors at school and home caused
them not to persist with badging. A few participants didn’t remember they could earn more on
their own but mentioned that if it is useful to their classes and fits their SOLs, they would do
more badges in the future. All the participants wanted to work on more badges as a collaborative
group, as they experienced in the STEM-UP training.
Participants wanted to continue to implement technology in multiple forms such as
drones and robotics, math, and coding. Teachers/participants want more STEM lessons on
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oceans, and marine life, space exploration and various related STEM careers. Other
teacher/participants wanted students to explore the impact of irresponsible practices on our
environment and to teach the elementary students how to improve the environment in simple
ways. It was important that the environmental lessons begin as early as kindergarten to embed
the practices in the young minds. A few teachers/participants mentioned that they would like
more STEM related lessons that could be used in kindergarten or first-grade classrooms to
encourage very young students to participate in summer STEM. How to teach environmentally
sustainable farming and preservation of natural ecosystems in Appalachia was a suggestion for
future STEM-UP teacher PD, including digital badging that focused on that topic.
RQ 3. Program for Personalized Learning
Exceptional To Other PD
Many teachers/participants felt the badging was exceptional compared to other forms of
PD because they were choosing what lesson to use and often learned at their own pace. These
aspects of badging are learner-centered and personalized. The learner creates their own way of
learning (Kearney et al., 2015).
The participants described most previous involvements with PD as being negative
experiences they often dreaded. It didn’t fit with what they taught in their classrooms, and they
had no choices as to what they had to learn. They were stuck with people talking at them and
everyone had to sit and listen. The presenters were telling and showing them, but the teachers
were not practicing anything. Most teachers/participants said the badging process was very
different than this kind of PD, because it stimulated their interest and motivated them to choose
useful activities. They learned STEM concepts and strategies and practiced hands-on activities
that frequently included going outside.
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Concentrates on the End-Thinking
One technique particular to the STEM UP program that is necessary to build teacher
confidence in teaching a science concept is called “end-thinking,” or a type of metacognition,
where they are aware of the development their own learning processes or ways of thinking
(Meriam-Webster Dictionary, 2022c). End-thinking involves helping teachers recognize when
they have mastered a concept and are able to teach it effectively. The participants felt that the
badging process was very effective in their learning about how to use end-thinking in their
teaching. The participants believed that developing the technique of end-thinking was good for
science teachers, as well as for non-science teachers because it helped them with teaching critical
thinking and scientific methods.
From a Reputable Organization
The PD gave teachers/participants a lot of information from a reputable organization,
NASA, and that was important to them. To get the badge from NASA was a feather in their cap
because the information was from a credible source. For many of the participants it was a chance
to be confident with the materials before they used them with the students. They had support
from fellow teachers and from experts in the community, as well as NASA experts online to help
them personally. They felt that being able to pick and choose the lessons, as with badging, was
necessary for effective PD.
Learning with the Spill Overs
The teachers/participants described spill overs as information they learned that was
intended to be used to teach one subject, that could also be used to teach another seemingly
unrelated subject. It is a way of enhancing a topic and integrating the learning. A few of the
participants used the NASA digital badging site for online resources such as activities, videos,
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and other information. The badging made them think outside the box and it helped with interestbased learning.
Participants believed the badging professional development gave them background
information in an exciting way, often with current topics. Learning came in the spillovers
because it made them want to learn more and do research on the topic. Digital badging lessons
were used by the teachers/participants to teach lessons that are STEM as well as non-STEM
related. They felt the badging prepared them to have deeper science discussions and link
information that was hard for students to understand. The students were engaged and enjoying
answering questions when they connected learning with STEM information.
Non-inspiring Parts of the Program
Overall, most teachers/participants described badging as a good experience, but there
were also a few non-inspiring parts of the badging process that were addressed. These noninspiring parts included the delay in response back from NASA that was necessary for them to
move on to another part of the online process. Participants suggested that they eliminate that part
of the process or NASA should expedite it.
Some teachers/participants said the online directions needed to be clearer because the
digital badging had many steps, and it was a lot of work. A few participants thought the online
site was hard to navigate to get to each section so they could move on. They needed it broken
down for them to move through the site effectively. Many teachers/participants said they would
use more badging if they had time to explore the site. In the years following the digital badge
training, COVID restrictions during 2020-2022 interfered with the time they needed to
investigate the badging and it caused them to lose some interest.
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A few of the participants noted that some of the badges were perceived as nonmotivational; in other words, they were not interested in the badge’s science topic. It was noted
that when a badge topic was not particularly interesting, the time to complete it could be better
placed elsewhere.
RQ 4. STEM Teaching and Learning
Practice and Confidence
After the badging PD, all 10 teachers/participants felt ready to implement the lessons in
the classroom, because they had to practice seeing if it worked before teaching students. For
them, practice and support during training and equally important practice and support after
training was a very helpful part of the PD. They believed the badging PD made the difference
and they felt very prepared because they were able to discuss and simplify STEM for the
students. The program made them more confident and gave them a better understanding of how
to carry out experiments.
The teachers/participants all felt well prepared to teach because NASA badging provided
lots of choices for hands-on activities and provided the content knowledge that made it
interesting. They could understand how it excites students when the teacher knows more than
just basic knowledge about a science topic.
Through badge training and their own preparation, many participants modified badging
lessons for use in their regular classroom. Teachers/participants learned to step down to the
students’ grade level to get them engaged with hands-on activities, have fun, and learn. They
learned to slow down with the students to give them the necessary time to think critically to
solve problems and use the scientific method. The badging process showed them the importance
of teaching hands-on activities in different teaching environments, including going outside to get
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more meaningful student engagement in their own environment. The participants reported that
students were engaged in not only learning but learning to think outside the box. It gave the
students experiences as well as confidence and practice with problem solving tasks they may not
have participated in otherwise. Students developed an understanding that science and math can
be fun, and they started looking forward to learning more STEM.
What Works for Adult Learning
The teachers/participants felt that NASA badging information allows teachers to become
experts in their own classroom with a NASA resource. Participants felt that their personal
connection with a NASA specialist, who is also a member of our community, was a significant
credit to our community and helped build their teacher confidence as effective teachers.
Participants believed that NASA badging encouraged them to see what works for adult
learning. Each participant felt they could add something a little different to the idea of the
particular badge they were earning, making it personalized PD. Some teachers/participants said
they could choose the lessons, work on the lessons at their own speed and customize activities.
Improving Other STEM Programs
The teachers/participants believed that the NASA badging can bring teachers together
where they struggle and encourage each other to grow. They felt that the lessons did the same for
the students. Therefore, badging could help improve other STEM programs for teacher
collaborations.
Participants believed that Bland County STEM-UP was successful because they are a
group of passionate teachers who know their children. They believed this program has a stability
factor in that the lessons are structured for reliability in the teaching of a science concept. This
adds stability to this program and their teaching as they tailor the STEM lessons for their
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students. They felt this successful STEM program provided all the materials they needed for the
activities. This can help many teachers that don’t have the time, money, or experience to gather
the needed materials to teach the STEM lessons.
Inspiration for STEM Careers and Individualized Attention
The teachers/participants believed that STEM-UP encouraged their students to explore
the different areas covered in STEM and that many students were getting interested in STEM
jobs who wouldn’t usually have the exposure to those careers. They believe it has a great impact
for all students, and they also see students finding their special talents through STEM. Even the
badging resources had a STEM career focus for activities. The participants felt that the STEMUP program is a great gateway to open doors for students who otherwise would be left out.
Participants believed it is important for STEM-UP students to work in small group
sessions with teachers on topics of interest. With the STEM-UP activities, the students received
more individualized attention on tasks which assisted them in retaining the main ideas and
themes. The participants believed it has allowed students to love science and are then primed to
learn more when they go back to their regular classroom, because their abilities surpass their
peer’s abilities due to the STEM learning experiences.
Larger Arsenal of Interactive Lessons
A few participants believed they have more resources from the training with the digital
badging to show and explain specific concepts, like Newton’s Laws, to the students and
implement many of the hands-on activities. They believed they have a larger arsenal of
interactive lessons to share with students who are eager to learn. They also believed that their
students are taught how to use higher level thinking skills as they problem solve.
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Many of the participants felt that the ideas and activities they developed in the summer
STEM-UP program would be useful for them to use at the end of the school year for after SOL
activities. A few said they would love to use the lessons during the school year (if time allows) to
help reinforce the lessons they teach. Participants said they will be able to take the teaching skills
from the STEM PD and apply them to future teaching in STEM camps and to be more
knowledgeable about topics that are part of the SOL standards. They believed that STEM
training with badging gives many ways to present science concepts and other content material.
They felt they gained different methods of presentation to reach individual students.
NASA STEM Digital Badging for Kindergarten and First Grade Teachers
Participants expressed a need for badging developed specifically for kindergarten and 1st
grade teachers to teach STEM concepts and build the foundation for future STEM success. They
felt it is a challenge to modify middle school level lessons, as used in STEM-UP training from
the NASA digital badging, for very young students, but it is crucial to get them engaged in
STEM at that young age. An early start with STEM education can make all the difference in
children’s success with STEM learning when they get to high school (Early Childhood STEM
Working Group, 2017). Early childhood educators need access to STEM education resources,
support to know what makes the STEM resources high quality and training to use the materials
successfully (Early Childhood STEM Working Group, 2017).
Participants believed that kindergarten and first grade teachers and students need access
to the age-appropriate STEM materials year-round. They also want more training of the proper
uses of the materials. For example, they would use the rockets to teach kinetic energy and allow
students to build their own rockets, as they did in STEM, if they had more practice and some
support using the materials. It would serve as a reward and help students retain the information.
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Teachers said they have adapted many activities and strategies from the badging for their early
grade level classrooms.
RQ 5. Ongoing Practice and the STEM learning Ecosystem
Embedded in Student Minds So Early
Participants believed the Bland County STEM learning ecosystem embeds STEM
learning in the children’s minds very early, and that makes it a strong program. STEM Learning
ecosystems involve classrooms, schools, the surrounding community, summer programs, and
after-school STEM programs. Experiences in various environments are learning opportunities
(Bronfenbrenner, 1979).
Teacher PD Plays a Major Role in the Learning Ecosystem
Throughout this study, it was obvious that these Bland County teachers/participants cared
about their students, the community, and STEM learning. Participants noted that everyone helps
including the principal, the school board, the community; and in this rural area, STEM is an
important part of the expanded learning ecosystem. Participants noted the program builds deep
multiyear relationships among teachers, students, businesses, and other community members and
the students are eager to learn. Teachers/participants believe the badge training made them think
and pay more attention to how program offerings of the badges fit into their teaching and the
overall curriculum. They saw how all teacher PD, especially the STEM-UP training, played a
major role in STEM learning ecosystems.
The Program Clicks Together
Teachers/participants felt that in a small rural school with fewer opportunities, STEM-UP
gives students a chance to learn more. Participants emphasized several positive and effective
results from the use of this program: The program clicks together the students, the teachers, the
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NASA badge training, the instruction, and how it is implemented. It is an initiative for kids to do
their work and to study STEM. It works well. The STEM environment caters to special interests
of children and STEM is an opportunity to further the students' understanding. The STEM-UP
program fosters togetherness and gets them grounded in wanting that type of learning program in
their school and to develop it further. The STEM-UP program serves as a good public relations
tool when teachers, students and the community learn, create, and have fun through positive
associations with STEM materials.
Badging Adds to the Unique Learning Ecosystem of Learners
Teachers/participants understand that the Bland County students experience fishing,
hunting, and farming as a part of their daily lives. The teachers noted how they could tie this into
science class and make it relevant to students because the children can see how science is
involved in their lives. The teachers/participants felt that the digital badging fit well into teacher
training that adds to the unique ecosystem of learners. It fosters togetherness, eagerness to learn
STEM and to continue the program. It got the teachers/participants grounded in wanting to have
that type of learning program in their schools and develop it further.
Personal Connections with Experts
Teachers said that their personal connection with a NASA specialist from Goddard, that
works with designing the NASA badges, who is also a member of our community, is a nice
credit to our community and builds the teacher’s confidence. It boosts confidence with their own
program. The community is supportive of our STEM program and perceives it well, even returns
to it with success in the pandemic.
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Implications
1. The NASA digital badging was useful STEM professional development for the Bland
County teachers, and it could be useful to other educators.
Results of this study imply that the use of badging as a teacher training process in the
Bland County Schools STEM-UP was successful and could serve as a model for PD in other
STEM programs. The educators in this study emphasized that the badging was useful because it
was personalized. They were able to effectively implement the strategies and concepts in the
STEM-UP program and in their regular classrooms.
2. Professional development should be more customized for early STEM education.
Results of this study imply that K-1st grade teachers need more customized, personalized,
at age level STEM PD. Most of the educators in this study were elementary educators who
described being unconfident about modifying the middle school lessons from the badging for
elementary level students. Although NASA STEM EPDC offers many valuable resources for
elementary teachers, K-1st grade teachers want more training and customized support with
badging to effectively implement STEM learning into their classrooms.
3. The NASA badging process could be used as a model to improve other forms of PD.
Results of this study imply that less successful STEM programs could use the badging
methods to improve teacher training and it could be used to improve other forms of PD. Teachers
want online STEM training, like the badging process, that focuses on teachers understanding of
their own thought processes to build new scientific ways of thinking and teaching STEM. The
teachers want ongoing, personalized, collaborative PD from a credible source, like NASA.
Comparisons of 2019 archival data and 2021interview data showed that the 2021 teachers had a
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more positive perception of the digital badging and STEM-UP, possibly due to ongoing
successful practice.
4. Timely feedback for teachers in training is important.
Results of this study imply that most teachers found the digital badging to be interesting,
useful, and motivating but occasional delays in expert feedback slowed their learning pace.
Timely feedback for support during teacher training is important to keep the flow of information
moving smoothly from practice to mastery.
5. Teacher PD should fit learning ecosystems.
Results of this study imply that NASA STEM digital badging PD was effective because it
fit into the unique culture of learners in Bland County. STEM teaching and learning was
embedded into the community learning ecosystem. Brown et al. (1989) refers to situations coproducing knowledge through activity. Other forms of PD could benefit by personalizing their
teacher training for the situation in which it occurs; the overall learning ecosystem, the school
culture, and the individual teachers’ subject and age levels they teach.
Conclusion
This research highlights perceptions of the value of NASA digital badges for
personalized professional development. Teachers were successful when given opportunities for
decision making and customization to meet their needs (Gamrat et al. 2014). This investigation
gives an in-depth view of how the badge training works with teacher collaborations and helps us
understand how badging fits in with the conditions and effective practices that undergird robust
school learning ecosystems (Traill et al., 2015). This study also brings attention to STEM
learning issues such as the need for more STEM training and support for kindergarten and 1st
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grade teachers. STEM and future sustainability needs be at the forefront of early childhood
education (Campbell & Speldewinde, 2022).
This research adds to a NASA digital badging pilot study (Colon Robles, et al., 2017) in
which a group of 6-8th grade teachers/participants found NASA digital badges worth their effort
as teacher PD because it was effective for student learning in their own classrooms. This
researcher found that teachers in Bland County STEM-UP also found the badge training to be an
important part of their STEM learning ecosystem. The findings imply that the badge PD was
effective teacher training in these two different settings and could possibly be applied to other
situations with success.
Suggestions for Future Research
This study involved ten, 2017-2019 BCPS STEM-UP program, K-12 teachers who
participated in NASA STEM EPDC digital badging training and earned at least one badge. If
aspects of this study were replicated and further studied, recommendations include the following.
1. Research should be done on teachers’ perspectives of how interacting with components
of the NASA EPDC Digital Badging process, that required ongoing practice with STEM
concepts and skills, affects STEM learning in various learning ecosystems.
2. A study should be conducted to determine the needs of kindergarten and 1st grade
educators to better support STEM teaching and learning in their classrooms.
3. Research should be conducted on the perspectives of pre-service teachers on the effects
of NASA Digital Badging for STEM PD.
4. A study should be conducted on the perceptions of administrators, concerning the digital
badging used for teacher PD, and what kind of support they could they provide.

77

REFERENCES
Abramovich, S., Schunn, C., & Higashi, R. (2013). Are badges useful in education?: It depends
upon the type of badge and expertise of the learner. Educational Technology Research
and Development, 61, 217-232. https://doi 10.1007/s11423-013-9289-2
Armbruster, B. B., Lehr, F., Osborn, J., Adler, C. R., & National Institute for Literacy (U.S.).
(2001). Put reading first: The research building blocks for teaching children to read:
Kindergarten through grade 3. Washington, D. C.: National Institute for Literacy,
National Institute of Child Health and Human Development, U.S. Dept. of Education.
https://lincs.ed.gov/publications/pdf/PRFbooklet.pdf
Ball, D., & Cohen, D. (1999). Developing practice, developing practitioners: Toward a practicebased theory of professional education. In L. Darling-Hammond, & G. Skyes (Eds.),
Teaching as a learning profession: Handbook of policy and practice (pp. 3-33). JosseyBass. http://www.mtei-learning.org/wp-content/uploads/2017/03/c07s06-Ball-CohenDeveloping-Practice.pdf
Bernard, H. (1988). Research methods in cultural anthropology. Sage.
Bland County Public Schools (2021). STEM. STEM-UP Program 2021-2022.
https://bland.k12.va.us
Borko, H., & Putnam, R. (1996). Learning to teach. In D. C. Berliner & R. C. Calfee
(Eds.), Handbook of educational psychology (pp. 673–708). Macmillan Library
Reference. Prentice Hall International.
Bronfenbrenner, U. (1979). The Ecology of human development: Experiments by nature and design.
Harvard University Press. https://doi.org/10.2307/j.ctv26071r6

78

Brown, J. S., Collins, A., & Duguid, P. (1989). Situated cognition and the culture of
learning. Educational Researcher, 18(1), 32-42.
https://doi.org/10.3102/0013189X018001032
Burden, K. & Kearney, M. (2015, May). Conceptualising authentic mobile learning [Conference
Paper]. International Festival of Mobile Learning, Hong Kong.
https://opus.lib.uts.edu.au/bitstream/10453/103769/4/BurdenKearney2015.pdf
Butler, D. L., Lauscher, H. N., Jarvis-Selinger, S., & Beckingham, B. (2004). Collaboration and
self-regulation in teachers' professional development. Teaching and Teacher
Education, 20(5), 435. https://doi.org/10.1016/j.tate.2004.04.003
Campbell, C., & Speldewinde, C. (2022). Early childhood STEM education for sustainable
development. Sustainability, 14(6), 3524. https://doi.org/10.3390/su14063524
Casilli & Knight. (2012). 7 things you should know about badges. EDUCAUSE.
https://library.educause.edu/resources/2012/6/7-things-you-should-know-about-badges
Cochran-Smith, M. (2004, May 1). The report of the teaching commission: What’s really at
risk? Journal of Teacher Education, 55(3), 195–200.
https://doi:10.1177/0022487104264944
Cohen D, & Crabtree B. (2006). Semi-structured Interviews. Qualitative research guidelines
project. Robert Wood Johnson Foundation. http://www.qualres.org/HomeSemi-3629.html
Colon Robles, M., Thrash, M., Walker, C., & Brush, K. M. (2017). NASA STEM digital badges
for educators and their students: A pilot program bringing STEM into middle schools
using NASA Langley Research Center’s centennial celebration. Journal of
Interdisciplinary Teacher Leadership, (2), 11-16. https://doi.org/10.46767/kfp.2016-0015

79

Committee on STEM Education. (2013, May). Federal science, technology, engineering, and
mathematics (STEM) education 5-year strategic plan. National Science and Technology
Council. https://obamawhitehouse.archives.gov/sites/default/files/microsites/
ostp/stem_stratplan_2013.pdf
Committee on STEM Education. (2018, December). Charting a course for success: America’s
strategy for STEM education. National Science and Technology Council.
https://www.energy.gov/sites/default/files/2019/05/f62/STEM-Education-Strategic-Plan2018.pdf
Cooper, D. J. (2016). Current research, professional development: An effective research-based
model. Houghton Mifflin Harcourt, Ball University. www.dataworks-ed.com/wpcontent/uploads/2016/05/JoyceShowers.pdf
Darling-Hammond, L., Hyler, M. E., Gardner, M. (2017). Effective teacher professional
development. Learning Policy Institute. https://doi.org/10.54300/122.311
Deci, E. L., Koestner, R., & Ryan, R. M. (1999). A meta-analytic review of experiments
examining the effects of extrinsic rewards on intrinsic motivation. Psychological Bulletin,
125(6), 627-668. https://doi.org/10.1037/0033-2909.125.6.627
Diamond J., & Gonzalez, P. (2014). Digital badges for teacher mastery: An exploratory study of
a competency-based professional development badge system. Education Development
Center, Inc.: Center for Children & Technology.
https://cct.edc.org/sites/cct.edc.org/files/publications/DigitalBadges%20Report.pdf
Dyjur, P., & Lindstrom, G. (2017). Perceptions and uses of digital badges for professional
learning development in higher education. TechTrends, 61(4), 386–392.
https://doi.org/10.1007/s11528-017-0168-2

80

Early Childhood STEM Working Group. (2017). Providing high quality STEM experience for all
young learners. A policy report by the early childhood STEM Working Group. Erikson
Institute and UChicago STEM Education at the University of Chicago.
http://ecstem.uchicago.edu
Feder, M. (2017). What do we know about STEM in out-of-school-settings? A National Research
Council Report. STEM Ready America.
https://www.researchgate.net/publication/315855954
Fields, E. (2015). Making visible new learning: Professional development with open digital
badge pathways. Partnership: The Canadian Journal of Library and Information
Practice and Research, 10(1). https://doi.org/10.21083/partnership.v10i1.3282
Finkelstein, J., Knight, E., & Manning, S. (2013, July 16). The potential and value of using
digital badges for adult learners. American Institutes for Research. p.13.
https://lincs.ed.gov/publications/pdf/AIR_Digital_Badge_Report_508.pdf
Fullan, M. (1982). The meaning of educational change. Teachers College Press.
https://eric.ed.gov/?id=ED218247
Fuller, F. F. (1969). Concerns of teachers: A developmental conceptualization. American
Educational Research Journal, 6, 207-26. https://doi.org/10.3102/00028312006002207
Frey, B. (2012). Crowding out and crowding in of intrinsic preferences. In Eric Brousseau, E.
Brousseau, Tom Dedeurwaerdere, T. Dedeurwaerdere, Bernd Siebenhüner & B.
Siebenhüner (Eds.), Reflexive governance for global public goods (pp. 75). The MIT3
Press. https://doi.org/10.7551/mitpress/9780262017244.003.0087

81

Gamrat, C., Toomy Zimmerman, H.T., Dudek, J., & Peck, K. (2014). Personalized workplace
learning: An exploratory study on digital badging within a teacher professional
development program. British Journal of Educational Technology. 45,1136-1148.
https://doi:10.1111/bjet.12200
Gamrat, C. & Toomy Zimmerman, H.T. (2015). An online badging system supporting educators’
STEM learning. CEUR Workshop Proceedings, 1358, 12-23.
https://pennstate.pure.elsevier.com/en/publications/an-online-badging-system-supportingeducators-stem-learning
Garet, M.S., Porter, A. C., Desimone, L., Birman, B. F., & Yoon, K. S. (2001). What makes
professional development effective? Results from a national sample of teachers.
American Educational Research Journal, 38(4). 915-945.
https://doi.org/10.3102/00028312038004915
Glover, I. (2013). Open badges: A visual method of recognising achievement and increasing
learner motivation. Student Engagement and Experience Journal, 2(1).
https://www.researchgate.net/publication/266852978_Open_Badges_A_Visual_Method_
of_Recognising_Achievement_and_Increasing_Learner_Motivation
Goodenow, C. (1992). Strengthening the links between educational psychology and the study of
social contexts. Educational Psychologist, 27(2), 177–196.
https://doi.org/10.1207/s15326985ep2702_4
Grier, T. (2015, October 31). So you want to drive instruction with digital badges? Start with the
teachers. EdSurge. https://www.edsurge.com/news/2015-10-31-so-you-want-to-driveinstruction-with-digital-badges-start-with-the-teachers

82

Guskey, T. R. (2002). Professional development and Teacher Change. Teachers and Teaching:
theory and practice, Vol.8, No.3. Carfax Publishing, Tailor and Francis Group.
https://www.tandfonline.com/doi/abs/10.1080/135406002100000512
Guy-Evans, O. (2020). Bronfenbrenner’s ecological systems theory. Simply Psychology.
https://www.simplypsychology.org/Bronfenbrenner.html
Harootunian, B., & Yargar, G. (1981). Teacher’s conceptions of their own success. ERIC
Clearing house on Teacher Education. https://eric.ed.gov/?id=ED200518
Hart, M. (2015, January 14). Badges: A new measure of professional development. Campus
Technology. https://campustechnology.com/Articles/2015/01/14/Badges-A-NewMeasure-of-Professional-Development.aspx?Page=2
Hickey, D. T. (2003). Engaged participation versus marginal nonparticipation: A stridently
sociocultural approach to achievement motivation. The Elementary School
Journal, 103(4), 401-429. https://doi.org/10.1086/499733
Hickey, D. T. (2012, March 1). Open Badges and the Future of Assessment. Re-Mediating
Assessment. https://remediatingassessment.blogspot.com/2012/03/open-badges-andfuture-of-assessment.html
Hill-Jackson, V., Hartlep, N. D., Stafford, D., & ASCD. (2019). What makes a star teacher: 7
dispositions that support student learning. ASCD.
https://searchworks.stanford.edu/view/13659370
Jayaram, K., Moffit, A., & Scott, D. (2012). Breaking the habit of ineffective professional
development for teachers. Professional development can significantly improve teacher
effectiveness and student achievement. But school systems must start thinking
strategically about their programs. McKinsey on Society.

83

https://www.mckinsey.com/~/media/mckinsey/industries/social%20sector/our%20insight
s/breaking%20the%20habit%20of%20ineffective%20professional%20development%20fo
r%20teachers/breaking_the_habit_of_ineffective_professional_development_for_teacher
s.pdf
Jaramillo, J., A. (1996). Vygotsky's sociocultural theory and contributions to the development of
constructivist curricula. Education, 3-13, 117, 133.
Jennings, J., & Roome, B. (2017). How digital badges are shaking up teacher PD. eSchool News
https://www.eschoolnews.com/2017/08/31/digital-badges-shaking-teacher-pd/2?
Joyce, B., & Showers, B. (1988). Student achievement through staff development. Longman.
Kearney, M., Burden, K., & Rai, T. (2015). Investigating teachers' adoption of signature mobile
pedagogies. Computers and Education, 80, 48-57
https://doi.org/10.1016/j.compedu.2014.08.009
Kearney, M., Schuck, S., Burden, K., & Aubusson, P. (2012). Viewing mobile learning from a
pedagogical perspective. Research in Learning Technology, 20(1), 14406.
https://doi.org/10.3402/rlt.v20i0.14406
Klein, A. (2018, December 4). Trump team outlines is STEM education vision. Education Week.
https://www.edweek.org/policy-politics/trump-team-outlines-its-stem-educationvision/2018/12
Knowles, M. S. (1978). Andragogy: adult learning theory in perspective. Community College
Review, 5(3), 9–20. https://doi.org/10.1177/009155217800500302
Lauro, D. R., Jr. (1995). Five approaches to professional development compared. THE Journal:
Technological Horizons in Education, 22(10), 61.

84

https://thejournal.com/articles/1995/05/01/five-approaches-to-professional-developmentcompared.aspx
Law Insider. (2022). Teaching experience. In Law-Insider.com dictionary. Retrieved July 22,
2022, from https://www.lawinsider.com/dictionary/teaching-experience
Lincoln, Y. S., Guba, E. G., & Pilotta, J. J. (1985). Naturalistic inquiry. Sage
https://doi.org/10.1016/0147-1767(85)90062-8
Loutfi E. (2020, February 6, para 3.) Keeping up with (and verifying) digital badges and
credentialing. CLO Chief Learning Officer. Remarks by Secretary Duncan at 4th Annual
Launch of the MacArthur Foundation Digital Media and Lifelong Learning Competition.
https://www.chieflearningofficer.com/2020/02/06/keeping-up-with-and-verifying-digitalbadges-and-credentialing/
Martinez, A., Weis, J., & Merritt, J. (2018). Micro-certification as professional development for
STEM educators: MA No. 3). Texas State University: LBJ Institute for STEM Education
and Research. (n.d.) https://gato-docs.its.txstate.edu/jcr:cb7523dc-61e9-46d5-85be84ddc3f219a1/LBJ%20Institute_WhitePaper_Vol.2_No.3-Mar26_JFW_Badging.pdf
Matusov, E., Bell, N., & Rogoff, B. (1994). Situated learning: Legitimate peripheral
participation. Jean Lave and Etienne Wenger. Blackwell Publishing Ltd.
https://doi.org/10.1525/ae.1994.21.4.02a00340
Merriam, S. B., & Tisdell, E. (2015). Qualitative research: A guide to design and
implementation, 4th edition. Jossey-Bass.
Merriam-Webster. (2022a). Demographic. In Merriam-Webster.com dictionary. Retrieved July
22, 2022, from https://www.merriam-webster.com/dictionary/demographic

85

Merriam-Webster. (2022b). Game theory. In Merriam-Webster.com dictionary. Retrieved
August 4, 2022, from https://www.merriam-webster.com/dictionary/game%20theory
Merriam-Webster. (2022c). Metacognition. In Merriam-Webster.com dictionary. Retrieved July
22, 2022, from https://www.merriam-webster.com/dictionary/metacognition
Muilenburg, L.Y., & Berge, Z.L. (Eds.). (2016). Digital badges in education: Trends, issues, and
cases (1st ed.). Routledge. https://doi.org/10.4324/9781315718569
National Aeronautics and Space Administration [NASA]. (2016). NASA STEM Educator
Professional Development Collaborative (EPDC) FY 2016 annual performance report.
Langley Research Center, Office of Education.
https://www.nasa.gov/sites/default/files/atoms/files/2016_murep_epdc.pdf
National Conference of State Legislators. (2019, March 20). Early STEM education.
https://www.ncsl.org/research/education/early-stem-education.aspx
National Science Teaching Association. (2021). Position statement. STEM education teaching
and learning. https://www.nsta.org/nstas-official-positions/stem-education-teaching-andlearning
O'Byrne, W. I., Schenke, K., Willis III, J. E., & Hickey, D. T. (2015). Digital badges:
Recognizing, assessing, and motivating learners in and out of school contexts. Journal of
Adolescent & Adult Literacy, 58(6), 451-454. https://doi.org/10.1002/jaal.381
Open Badges. (2022). About. IMS Global Learning Consortium, Inc.
https://openbadges.org/about
Otto, N., & Hickey, D. (2014). Design principles for digital badge systems. Comparative methods for
uncovering lessons in ecosystem design. Paper presented at 1st International Workshop on Open
Badges in Education. Tallinn, Estonia.

86

https://www.academia.edu/es/9061108/Otto_N_and_Hickey_D_2014_August_Design_princip
les_for_digital_badge_systems_Comparative_methods_for_uncovering_lessons_in_ecosystem
_design_Paper_presented_at_1st_International_Workshop_on_Open_Badges_in_Education_T
allinn_Estonia
Patton, M. Q. (1999). Enhancing the quality and credibility of qualitative analysis. Health
services research, 34(5 Pt 2), 1189–1208. https://pubmed.ncbi.nlm.nih.gov/10591279/
Pensar Learning. (2020). About us. https://www.pensarlearning.com/about-us/
Penuel, W. R., Fishman, B. J., Yamaguchi, R., & Gallagher, L. P. (2007). What makes
professional development effective? Strategies that foster curriculum
implementation. American Educational Research Journal, 44(4), 921–958.
https://doi.org/10.3102/0002831207308221
Peters, K., & Halcomb, E. (2015). Interviews in qualitative research. Nurse Researcher, 22, 4,
6-7. https://doi.org/10.7748/nr.22.4.6.s2
Piaget, J. (1959). The language and thought of the child (Vol. 5). Psychology Press.
Rawsthorne, L. J., & Elliot, A. J. (1999). Achievement goals and intrinsic motivation: A metaanalytic review. Personality and Social Psychology Review, 3(4), 326–344.
https://doi.org/10.1207/s15327957pspr0304_3
Resnick, M. (2012, February 27). Still a badge skeptic. HASTAC.
https://www.hastac.org/blogs/mres/2012/02/27/still-badge-skeptic
Ryan, R. M., & Deci, E. L. (2000). Intrinsic and extrinsic motivations: Classic definitions and
new directions. Contemporary Educational Psychology, 25(1), 54–67.
https://doi.org/10.1006/ceps.1999.1020

87

Sabochik, K. (2010, September 20). Changing the Equation in STEM Education. U.S.
Department of Energy. https://www.energy.gov/articles/changing-equation-stemeducation
Saldana, J. (2021). The coding manual for qualitative researchers (Fourth ed.). SAGE.
Schenke, K. (2013, June 5). Design principles for motivating learning with digital badges.
HASTAC https://www.hastac.org/blogs/kschenke/2013/06/05/design-principlesmotivating-learning-digital-badges
Shelley, S. (2008). Improving workplace learning improving learning series - by Evans, K.,
Hodkinson, P., Rainbird, H., & Unwin. L. Blackwell Publishing Ltd.
Simons, H. (2009). Case study research in practice. SAGE.
https://dx.doi.org/10.4135/9781446268322
Skinner, B. F. (1950). Are theories of learning necessary? Psychological Review, 57(4),
193–216. https://doi.org/10.1037/h0054367
Stake, R. E. (2006). Multiple case study analysis. Guilford.
Stoll, L., Bolam, R., McMahon, A., Wallace, M., & Thomas, S. (2006). Professional learning
communities: a review of the literature. Journal of Educational Change, 7(4), 221 - 258.
https://doi.org/10.1007/s10833-006-0001-8
Strunk, V., & Willis III, J. (2017). Digital badges and learning analytics provide differentiated
assessment opportunities. EDUCAUSE Review.
https://er.educause.edu/articles/2017/2/digital-badges-and-learning-analytics-providedifferentiated-assessment-opportunities

88

Texas State University. (n.d.-a). About us. NASA STEM engagement and educator professional
development collaborative. NASA STEM EPDC Annual Reports, 2016 Annual Report.
https://www.txstate-epdc.net/about-us/
Texas State University. (n.d.-b). Digital badging. NASA STEM engagement and educator
professional development collaborative. https://www.txstate-epdc.net/digital-badging/
Texas Tech University. (2017). About digital badges. Digital badge system for the college of
education. Center for Innovation in E-Learning. http://edit.educ.ttu.edu/badge/
The Understood Team. (2022). The difference between ESSA and No Child Left Behind.
Understood. https://www.understood.org/en/articles/the-difference-between-the-everystudent-succeeds-act-and-no-child-left-behind
Tooley, M., & Hood, J. (2020, September 14, para 16.). Schools take a lesson from tech industry
to develop and retain strong teachers. New America.
https://www.newamerica.org/education-policy/edcentral/tech-microcredentials-developand-retain-strong-teachers
Traill, S., & Traphagen, K., with Devaney, E. (2015). Assessing the impacts of STEM learning
ecosystems: Logic model template and recommendations for next steps. Noyce
Foundation. https://stemecosystems.org/resource/assessing-the-impacts-of-stem-learningecosystems
The White House. (2009, November 23). President Obama launches “Educate to Innovate”
campaign for excellence in science, technology, engineering & math (STEM) education.
Office of the Press Secretary. https://obamawhitehouse.archives.gov/the-pressoffice/president-obama-launches-educate-innovate-campaign-excellence-sciencetechnology-en

89

U.S. Department of Education. (2001). The No Child Left Behind Act of 2001.
https://www2.ed.gov/about/offices/list/oii/nonpublic/nclbinfo.html
U.S. Department of Education. (2016). Every Student Succeeds Act (ESSA).
https://www.ed.gov/essa?src%3Drn
Vroom, V. H. (1964). Work and motivation. Jossey-Bass.
Vygotsky, L. S. (1978). Mind in society: The development of higher psychological processes.
Harvard University Press.
Wilson S. & Berne, J. (1999). Chapter 6: Teacher learning and the acquisition of professional
knowledge: An examination of research on contemporary professional
development. Review of Research in Education, 24(1), 173–209.
https://journals.sagepub.com/doi/abs/10.3102/0091732x024001173
Yin, R. K. (2018). Case study research and applications, design, and methods (6th ed). Sage.
Zalaznick, M. (2016). Millennial demand drives higher ed badging expansion. You don’t need a
whole degree to fly or fix a drone. University Business.
https://universitybusiness.com/millennial-demand-drives-higher-ed-badging-expansion/

90

APPENDIX A
IRB APROVAL LETTER

www.marshall.edu
Office of Research Integrity Institutional Review Board One John Marshall Drive
Huntington, WV 25755
July 21, 2021
Edna Meisel, Ed.D.
COEPD, Curriculum & Instruction
RE: IRBNet ID# 1789497-1
At: Marshall University Institutional Review Board #2 (Social/Behavioral) Dear Dr. Meisel:
FWA 00002704
IRB1 #00002205
IRB2 #00003206
Protocol Title:

[1789497-1] TEACHERS’ PERSPECTIVES OF THE NASA STEM
EPDC DIGITAL BADGING SYSTEM AS A MODEL OF
PERSONALIZED PROFESSIONAL DEVELOPMENT: A CASE STUDY

Site Location:
MU
Submission Type: New Project
Review Type:
Exempt Review

APPROVED

In accordance with 45CFR46.104(d)(1&2), the above study was granted Exempted approval today by the Marshall
University Institutional Review Board #2 (Social/Behavioral) Chair. No further submission
(or closure) is required for an Exempt study unless there is an amendment to the study. All amendments must be
submitted and approved by the IRB Chair/Designee.
This study is for student Ruthanne Cole.
If you have any questions, please contact the Marshall University Institutional Review Board #2 (Social/ Behavioral)
Coordinator Anna Robinson at (304) 696-2477 or robinsonn1@marshall.edu. Please include your study title and
reference number in all correspondence with this office.
Sincerely,

Bruce F. Day, ThD, CIP
Director, Office of Research Integrity

91

APPENDIX B
INTERVIEW PROTOCOL
Teachers’ Perceptions of the NASA STEM EPDC Digital Badging System as a Model of
Personalized STEM Professional Development
Participant: ___________________________________________________________________
Participant Title: __________________________________________Date: _______________
Thank you for agreeing to participate in this interview. As a reminder, this research is
being conducted through the Graduate College of Marshall University to explore teachers’
perceptions of the NASA STEM Educator Professional Development Collaborative (EPDC)
digital badging system as a model of personalized professional development. The information
you provide will be integrated with that of other interviewees and confidentiality will be
maintained at all times. Participation is completely voluntary and you can elect to stop
participation at any time.
As a Bland County teacher that has participated in the STEM-UP program and earned a
digital badge through the NASA STEM EPDC digital badging system during the 2017-2019
STEM-UP training, you are in a unique position to give your perspective. My interest is in
learning from your experiences and your perceptions of the NASA STEM EPDC badging
system. I anticipate the interview will take at least 45 minutes. As a reminder, video recording of
this interview will occur using Microsoft Teams on the researcher’s computer during the online
interview. Following initial data collection, interview videos will be kept safe until transcribed.
Afterwards, the video will be erased from the researcher’s computer. The transcriptions will be

92

destroyed after the data analysis is completed. The information you supply is confidential and no
individual will be identified by name or other identifying information.
Interview Questions
Teacher Demographics. To begin, let’s start the conversation with some preliminary questions
about your teaching experiences, and specializations.
1. How long have you been teaching?
2. What subject and age groups have you taught?
3. What are your previous experiences with digital badging for professional development?
4. Describe your level of comfort and abilities when using online technology such as digital
badging.
Educational Advantages and Persistence. In the next questions, I am interested in your
perspective of the education advantages of using the NASA STEM EPDC digital badging system
for STEM-UP PD.
5. Describe the digital badges you have earned and your experiences while earning them. Do you
plan to earn more?
6. Describe your experiences with and through the process of earning digital badges that you
started but didn’t complete. Why didn’t you finish all required lessons to earn the badge? What
could be done to better support your learning through each step to badge completion?
7.The NASA STEM EPDC digital badging lessons are aligned with the National Education
Standards and some Virginia Standards of Learning. In your view, how well does the NASA
badging content fit into the SOLs that guide your curriculum?
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8. Digital badges can document your professional development and provide a pathway for
continued professional education. How have you used your NASA EPDC digital badging
experience to show your learning path? How has it moved you toward your PD goals?
Personalized Learning. These questions are about how you view the NASA EPDC Digital
Badging Program for personalized professional development and as a resource for your
classroom.
9. How do you view the digital badging as a program for personalized learning?
10. Other than badge earning, how have you used the digital badging online site as a resource for
your classroom?
11. How did the earning process encourage you to learn more STEM concepts and skills? What
part of the badging program was motivating? What part of the program did not inspire you?
Successful Strategies. We will now focus our discussion on NASA STEM EPDC Digital
Badging Program teaching strategies that you successfully used in your own classroom and
could be used to improve other STEM programs.
12. What parts of the digital badging training have positively affected your STEM teaching in
your own classroom and boosted student learning? In your opinion, what parts of the program
could be used to improve less successful STEM PD programs?
13. How would you describe the NASA STEM EPDC digital badging experience compared to
other professional development experiences?
14. The digital badging program was designed to deepen your STEM subject knowledge and
provide successful teaching strategies. Due to the digital badging, how prepared were you to
implement the hands-on activities and expanded inquiry approaches, compared to previous
abilities?
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15. Student achievement is the ultimate goal of any professional development. Due to your
participation in the digital badging PD, how well prepared were you to teach the science
concepts, related to the STEM topics, in your own classroom? How did it affect student
learning? Please give an example.
STEM Ecosystems in Bland County. In this final section, I am interested in your view of how
the NASA STEM EPDC digital badging concepts and methods fit into your school STEM
culture as well as the overall learning community in Bland County?
16. How does digital badging PD fit into the Bland STEM-UP learning ecosystem and the unique
culture and community of teacher learners in Bland County?
In Conclusion. You have been most patient, thoughtful, and reflective in your responses. Do
you have any other comments, observations, or suggestions that you would like to contribute?
Thank you so much for your time and willingness to be a part of this study.
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